DEPARTMENT OF HEALTH

Repeal of Chapter 11-40 and Adoption of
Chapter 11-45, Hawaii Adm nistrative rules

[11/ 12/ 99]

1. Chapter 40 of Title 11, Hawaii Adm nistrative Rules,
Entitled "Radiation Protection" is repeal ed.

2. Chapter 45 of Title 11, Hawaii Adm nistrative Rules,
Entitled "Radiation Control," is adopted.
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Bone densitonmetry systens

Reserved
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7 Radionuclides in the Healing Arts

Pur pose and scope
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Radi ati on safety conmittee
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Suppliers

Possessi on, use,
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Calibration and check of survey instrunents

Assay of radi opharmaceutical dosages
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Possessi on of seal ed sources and brachyt herapy sources

Syringe shields
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Vi al shields

Vial shield I abels
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Reserved
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for

i magi ng and | ocalization studies

Specific requirenments for the use of
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for
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for
for
for
for
for

radi ati on safety officer

experienced radi ation safety officer
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X- Ray Equi pnent
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9 Particle Accelerators
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CGener a
Reserved
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WAr ni ng devi ces
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§11-45-207
§11-45-208
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§11-45-212
§11-45-213
§11-45-214
§11-45-215
§11-45-216
§11-45-217

§11-45-218
§11-45-219
§11-45-220
§11-45-221
§11-45-222
§11-45-223
§11-45-224
§11-45-225
§11-45-226
§11-45-227
§11-45-228
§11-45-229

Presence of representatives of |icensees and workers
during inspection

Consultation with workers during inspections
Requests by workers for inspections
I nspections not warranted; infornmal
Reserved

Reserved

Reserved

Reserved

revi ew

11 Heal th Physics Services and Medica
Servi ces

Physi cs

Pur pose and scope

General requirenents

Recor ds

Use of nedical physics services
Reserved

12 Transportation of Radi oactive Materia

Pur pose and scope
General requirenents

13 Wreline Services Operations and

Subsurface Tracer Studies
Pur pose and scope
Exenpti ons
Prohi biti on
Limts on levels of radiation

St or age precautions

Transport precautions

Radi ati on survey instrunents
Leak testing of seal ed sources
Quarterly inventory
Utilization records

Desi gn, performance, and certification criteria for
seal ed sources used in downhol e operations

Label i ng

I nspection and nai nt enance

Reserved

Trai ni ng requirenents

Operating and energency procedures

Per sonnel nmonitoring

Security

Handl i ng tools

Subsurface tracer studies

Particle accelerators

Radi ati on surveys

Docunments and records required at field stations
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8§11-45-230 Docunents and records required at temporary jobsites
811-45-231 Notification of incidents, abandonment, and | ost
sour ces

Subchapt er 14 Therapeutic Radi ati on Machi nes

8§11-45-232 Purpose and scope

811-45-233 Ceneral adm nistrative requirements for facilities
usi ng therapeutic radiation machi nes

811-45-234 Ceneral technical requirenments for facilities using
t herapeutic radi ati on machi nes

811-45-235 Quality managenent program

811-45-236 Therapeutic radiati on machi nes of |ess than five
hundred kil ovolts

811-45-237 Reserved

811-45-238 Therapeutic radi ati on machi nes - photon therapy
systens (five hundred kilovolts and above) and
el ectron therapy systens (five hundred kilo el ectron
vol ts and above)

811-45-239 Reserved

811-45-240 Calibration and check of survey instrunments

811-45-241 Shielding and safety design requirenents

SUBCHAPTER 1
GENERAL PROVI SI ONS

811-45-1 Purpose and scope. This chapter sets m ninmum
standards for all persons and facilities who receive, possess,
use, transfer, own, or acquire any source of radiation, al
persons who install and service sources of radiation, and al
persons who provide radiation services. [Eff 11/12/99] (Auth:
HRS §8321-10, 321-11, 321-71) (lnmp: HRS §8321-1, 321-11(21),
321-71)

811-45-2 Definitions. As used in this chapter

"Absor bed dose" neans the energy inparted by ionizing
radi ation per unit mass of irradiated material. The units of
absorbed dose are the gray (Gy) and the rad.

"Accel erator-produced material" neans any material made
radi oactive by a particle accelerator.

"Accessi bl e surface” means the external surface of the
encl osure or housing of an x-ray system conponent provided by the
manuf act ur er.

"Activity" nmeans the rate of disintegration or
transformati on or decay of radioactive material. The units of
activity are the becquerel (Bq) and the curie (Ci).

"Added filtration" nmeans any filtration which is in addition
to the inherent filtration.

"Address of use" neans the building or buildings that are
identified on the license and where radi oactive material may be
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produced, prepared, received, used, or stored.

"Adul t" nmeans an individual eighteen or nore years of age.

"Air kerma" (K) neans the kinetic energy released in air by
ionizing radiation. Kerma is determ ned as the quotient of dE by
dM where dE is the sumof the initial kinetic energies of all the
charged ionizing particles liberated by uncharged ioni zi ng
particles in air of mass dM The SI unit of air kernma is joule
per kil ogram and the special nane for the unit of kerma is the
gray (G).

"Ai rborne radioactive material" nmeans any radi oactive
material dispersed in the air in the formof dusts, funes,
particul ates, msts, vapors, or gases.

"Ai rborne radioactivity area" means a room enclosure, or
area in which airborne radioactive materials exist in
concentrations:

(1) In excess of the derived air concentrations (DACs)

specified in Appendi x B, Table |, of subchapter 4, or

(2) To such a degree that an individual present in the

area without respiratory protective equi pnent could
exceed, during the hours an individual is present in a
week, an intake of 0.6 percent of the annual linmt on
i ntake (ALI) or twelve DAC-hours.

"Al um num equi val ent” neans the thickness of type 1100
al um num al l oy affording the sane attenuati on, under specified
conditions, as the material in question.

"Anal ytical x-ray equi pment” neans equi pnent used for x-ray
diffraction or fluorescence analysis.

"Anal ytical x-ray systenl neans a group of conponents
utilizing x or gamma rays to determ ne the el enental conposition
or to exam ne the mcrostructure of materials.

"Annual limt on intake" (ALI) neans the derived limt for
t he anount of radioactive material taken into the body of an adult
wor ker by inhalation or ingestion in a year. ALl is the smaller
val ue of intake of a given radionuclide in a year by the reference
man that would result in a comritted effective dose equival ent of
five rems (0.05 sievert) or a conmmtted dose equivalent of fifty
rems (0.5 sievert) to any individual organ or tissue. ALl val ues
for intake by ingestion and by inhalation of selected
radi onuclides are given in Table I, Colums 1 and 2, of Appendix B
of subchapter 4.

"Applicator” nmeans a structure which determ nes the extent
of the treatnment field at a given distance fromthe virtua
source.

"Area of use" neans a portion of a physical structure that
has been set aside for the purpose of producing, preparing,
recei ving, using, or storing radioactive materi al

"As |l ow as is reasonably achi evabl e" (ALARA) neans maki ng
every reasonable effort to maintain exposures to radiation as far
bel ow the dose limts in these rules as is practical, consistent
with the purpose for which the licensed activity is undertaken,
taking into account the state of technol ogy, the econom cs of
i nprovenents in relation to state of technol ogy, the econoni cs of
i nprovenents in relation to benefits to the public health and
safety, and other societal and soci oecononi c considerations, and
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inrelation to utilization of nuclear energy and |icensed sources
of radiation in the public interest.

"Assenbl er” means any person engaged in the business of
assenbling, replacing, or installing one or nore conponents into
an x-ray systemor subsystem The termincludes the owner of an
X-ray systemor his or her enployee or agent who assenbl es
conponents into an x-ray systemthat is subsequently used to
provi de professional or comercial services.

"Attenuation bl ock" neans a bl ock or stack of type 1100
al um num al l oy or alum num all oy havi ng equival ent attenuation
with di mensions twenty centinmeters by twenty centinmeters by 3.8
centineters, of type 1100 alum num all oy or other materials having
equi val ent attenuati on.

"Aut omati c exposure control"” nmeans a device which
automatically controls one or nore technique factors in order to
obtain at a preselected location(s) a required quantity of
radi ati on. (Includes devices such as phototinmers and ion
chanbers.)

"Background radi ati on" neans radi ation from cosm c sources;
natural |l y-occurring radioactive materials, including radon, except
as a decay product of source or special nuclear material, and
i ncluding global fallout as it exists in the environnent fromthe
testing of nucl ear explosive devices. "Background radi ation" does
not include sources of radiation fromradi oactive materials
regul ated by the departnment.

"Beam axi s" means a line fromthe source through the centers
of the x-ray fields.

"Beam limting device" neans a device which provides a neans
to restrict the dinensions of the x-ray field.

"Beam scattering filter" nmeans a filter used in order to
scatter a beam of el ectrons.

"Becquerel" (Bq) neans the SI unit of activity. One
becquerel is equal to one disintegration or transformation per
second (s'Y).

"Bi oassay" neans the determ nation of kinds, quantities or
concentrations, and, in sone cases, the |ocations of radioactive
material in the human body, whether by direct neasurenent, in vivo
counting, or by analysis and evaluation of materials excreted or
renmoved fromthe human body. For purposes of these rules,
"radi obi oassay" is an equivalent term

"Byproduct material" means:

(1) Any radi oactive material, except special nuclear
material, yielded in or nmade radi oactive by exposure
to the radiation incident to the process of producing
or utilizing special nuclear material; and

(2) The tailings or wastes produced by the extraction or
concentration of uraniumor thoriumfrom ore processed
primarily for its source material content, including
di screte surface wastes resulting from uranium or
thorium sol ution extraction processes. Underground
ore bodi es depleted by these solution extraction
operations do not constitute "byproduct material”
within this definition.

"C-Arm x-ray system' nmeans an x-ray systemin which the
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i mge receptor and x-ray tube housing assenbly are connected by a
common nechani cal support systemin order to maintain a desired
spatial relationship. This systemis designed to allow a change
in the projection of the beamthrough the patient w thout a change
in the position of the patient.
"Cabi net radi ography” neans industrial radiography conducted
in an encl osure or cabinet shielded so that radiation |evels at
every location on the exterior neet the limtations specified in
subchapter 4 of these rules.
"Cabi net x-ray systenl neans an x-ray systemw th the x-ray
tube installed in an enclosure i ndependent of existing archi-
tectural structures except the floor on which it may be pl aced.
The cabi net x-ray systemis intended to contain at |east that
portion of a material being irradiated, provide radiation
attenuati on, and exclude personnel fromits interior during
generation of radiation. Included are all x-ray systens designed
primarily for the inspection of carry-on baggage at airline,
railroad, and bus termnals, and in simlar facilities. An x-ray
tube used within a shielded part of a building, or x-ray equi pnent
whi ch may tenporarily or occasionally incorporate portable
shielding, is not considered a cabinet x-ray system
"Cal endar quarter"” neans not |ess than twelve consecutive
weeks nor nore than fourteen consecutive weeks. The first
cal endar quarter of each year shall begin in January and
subsequent cal endar quarters shall be so arranged such that no day
is included in nore than one cal endar quarter and no day in any
one year is onmtted frominclusion within a calendar quarter. No
i censee shall change the nmethod observed by hi m of determn ning
cal endar quarters for purposes of this chapter except at the
begi nni ng of a cal endar year
"Cal i bration" nmeans the determ nation of:
(1) The response or reading of an instrunent relative to a
series of known radiati on val ues over the range of the
i nstrument; or

(2) The strength of a source of radiation relative to a
st andar d.

"Carrier" nmeans a person engaged in the transportation of
passengers or property by land or water as a common, contract, or
private carrier, or by civil aircraft.

"Central axis of the beamt nmeans a |ine passing through the
virtual source and the center of the plane figure formed by the
edge of the first beamlinmting device.

"Cephal onetric device" neans a device intended for the
radi ographi c visualization and neasurenent of the dinensions of
the human head.

"Certified cabinet x-ray system' nmeans an x-ray system which
has been certified in accordance with 21 C. F. R ?1010.2 as being
manuf act ured and assenbl ed pursuant to the provisions of 21 C. F. R
?1020. 40.

"Certified conponents” neans conponents of Xx-ray systens
whi ch are subject to regul ations pronul gated under Public Law 90-
602, Radi ation Control for Health and Safety Act of 1968.

"Certified systenf neans any x-ray system whi ch has one or
nore certified conmponent(s).
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"C.F.R " means Code of Federal Regul ati ons.

"Changeabl e filters" nmeans any filter, exclusive of inherent
filtration, which can be renoved fromthe useful beam through any
el ectroni c, mechanical, or physical process.

"Chel ati ng agent" means ani ne pol ycarboxylic acids,
hydr oxycar boxyl i c acids, gluconic acid, and pol ycarboxylic acids.

"Class" nmeans a classification scheme for inhaled materia
according to its rate of clearance fromthe pul nonary regi on of
the lung. Materials are classified as D, W or Y, which applies
to a range of clearance half-tinmes: for Class D, Days, of |ess
than ten days, for Class W Weks, fromten to one hundred days,
and for Class Y, Years, of greater than one hundred days. For
purposes of these rules, "lung class" and "inhal ation class" are
equi val ent terns.

"Coefficient of variation" nmeans the ratio of the standard
deviation to the nean val ue of a popul ati on of observations.

"Col l ective dose" neans the sum of the individual doses
received in a given period of time by a specified population from
exposure to a specified source of radiation.

"Collimator" neans a device used to limt the size, shape,
and direction of the primary radi ati on beam

"Commi tted dose equivalent” (Hrs) means the dose equival ent
to organs or tissues of reference (T) that will be received from
an i ntake of radioactive material by an individual during the
fifty-year period follow ng the intake.

"Committed effective dose equivalent"” (Hg s0) is the sum of
the products of the weighting factors applicable to each of the
body organs or tissues that are irradiated and the comritted dose
equi val ent to each of these organs or tissues (Hgso = S wr Hr o).

"Conput ed tonmography” (CT) nmeans the production of a
tomogram by the acquisition and computer processing of x-ray
transm ssion data

"Contrast scal e" neans the change in the |inear attenuation
coefficient per CTN relative to water, that is:

m - my
CS =
(CTN)x - (CTN)w
wher e:
m = Linear attenuation coefficient of the material of
i nterest.
m, = Linear attenuation coefficient of water.

(CTN), = CTN of the material of interest.

(CTN), = CTN of water.

"Control panel" neans that part of the x-ray control upon
whi ch are nounted the switches, knobs, push buttons, and other
har dwar e necessary for setting the technique factors.

"Controlled area" nmeans an area, outside of a restricted
area but inside the site boundary, access to which can be limted
by the |licensee for any reason.

"Cooling curve" nmeans the graphical relationship between
heat units stored and cooling tine.
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"CT conditions of operation” neans all sel ectable paraneters
governi ng the operation of a CT x-ray systemincluding, but not
limted to, nom nal tonographic section thickness, filtration, and
the techni que factors.

"CT gantry" means the tube housing assenblies, beamlimting
devi ces, detectors, and the supporting structures and frames which
hol d these conponents.

"Curie" (Ci) nmeans a unit of quantity of radioactivity. One
curie is that quantity of radioactive material which decays at the
rate of 3.7 x 10 transformations per second (tps).

"Dead-man switch” neans a switch so constructed that a
circuit closing contact can be nmaintained only by continuous
pressure on the switch by the operator

"Decl ared pregnant woman" neans a worman who has voluntarily
i nformed her enployer, in witing, of her pregnancy.

"Deep dose equivalent"” (Hy), which applies to external whole
body exposure, neans the dose equivalent at a tissue depth of one
centinmeter (one-thousand nmilligrams per square centineter).

"Departnment” neans the departnent of health.

"Derived air concentration"” (DAC) neans the concentration of
a given radionuclide in air which, if breathed by the reference
man for a working year of two thousand hours under conditions of
light work, results in an intake of one ALI. For purposes of
these rules, the condition of light work is an inhalation rate of
1.2 cubic neters of air per hour for two thousand hours in a year

DAC values are given in Table I, Columm 3, of Appendix B of
subchapter 4.

"Derived air concentration-hour"” (DAC-hour) neans the
product of the concentration of radioactive material in air
expressed as a fraction or nmultiple of the derived air
concentration for each radionuclide, and the tine of exposure to
that radionuclide, in hours. A licensee may take two thousand
DAC- hours to represent one ALI, equivalent to a commtted
effective dose equivalent of five rems (0.05 sievert).

"Detector” (See "Radi ation detector").

"Di agnostic clinical procedures manual” neans a collection
of witten procedures that describes each nmethod (and ot her
instructions and precautions) by which the |icensee perforns
di agnostic clinical procedures; where each diagnostic clinica
procedure has been approved by the authorized user and includes
t he pharnmaceutical, dosage, and route of adm nistration

"Di agnosti c source assenbly” neans the tube housing assenbly
with a beam|imting device attached.

"Di agnostic x-ray imagi ng systeni nmeans an assenbl age of
conponents for the generation, em ssion and reception of x-rays
and the transformation, storage and visual display of the
resul tant x-ray image.

"Di agnostic x-ray systenf’ neans an x-ray system desi gned for
irradiation of any part of the human or aninmal body for the
pur pose of diagnosis or visualization.

"Direct scattered radi ation" nmeans that scattered radiation
whi ch has been deviated in direction only by nmaterials irradi ated
by the useful beam (See "Scattered radiation").

"Director” neans the director of the departnent of health,
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State of Hawaii, or a duly authorized agent.

"Dose" is a generic termthat neans absorbed dose, dose
equi val ent, effective dose equivalent, comritted dose equival ent,
committed effective dose equivalent, or total effective dose
equi val ent. For purposes of these rules, "radiation dose" is an
equi val ent term

"Dose equivalent" (H;) means the product of the absorbed
dose in tissue, quality factor, and all other necessary nodifying
factors at the location of interest. The units of dose equival ent
are the sievert (Sv) and rem

"Dose limts" nmeans the perm ssible upper bounds of
radi ati on doses established in accordance with these rules. For
purposes of these rules, "limts" is an equivalent term

"Dose nmonitoring systenm nmeans a system of devices for the
detection, neasurenent, and display of quantities of radiation

"Dose nmonitor unit" nmeans a unit response fromthe dose
nmoni toring system from whi ch the absorbed dose can be cal cul at ed.

"Dose profile" means the dose as a function of position
al ong a |line.

"Dosinmetry processor” neans person that processes and
eval uates individual nonitoring devices in order to determ ne the
radi ati on dose delivered to the nonitoring devices.

"Effective dose equivalent” (H:) neans the sum of the
products of the dose equivalent to each organ or tissue (H;) and
the weighting factor (w) applicable to each of the body organs or
tissues that are irradiated (Hz: = S whHy).

"El emental area" nmeans the smallest area within a tonogram
for which the x-ray attenuation properties of a body are depicted.

(See also "Picture elenment").

"Enmbryo/ fetus" nmeans the devel opi ng human organi smfrom
conception until the time of birth.

"Entrance or access point" means any opening through which
an individual or extremity of an individual could gain access to
radi ati on areas or to licensed radioactive materials. This
includes entry or exit portals of sufficient size to permt human
entry, irrespective of their intended use.

"Entrance exposure rate" nmeans the exposure free in air per
unit time at the point where the center of the useful beamenters
t he patient.

"Exi sting equi pment” means therapy systems subject to
subchapter 14 which were manufactured on or before January 1,
1985.

"Expl osive material" means any chenmi cal compound, m xture,
or device which produces a substantial instantaneous rel ease of
gas and heat spontaneously or by contact with sparks or flane.

"Exposure" neans, when used as a verb, being exposed to
ionizing radiation or to radioactive material. When used as a
noun, "exposure" neans the quotient of dQ by dm where "dQ" is the
absol ute value of the total charge of the ions of one sign
produced in air when all the electrons (negatrons and positrons)
i berated by photons in a volune elenent of air having mass "dnf
are conpletely stopped in air. The special unit of exposure is
the roentgen (R). One roentgen is equal to 2.58 x 10°* coul onbs
per kil ogram of air.
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"Exposure rate" neans the exposure per unit of tinme, such as
roentgen per mnute and nilliroentgen per hour

"External dose" neans that portion of the dose equival ent
received fromany source of radiati on outside the body.

"Extrem ty" means hand, el bow, arm bel ow the el bow, foot,
knee, and | eg bel ow the knee.

"Eye dose equivalent” nmeans the external dose equivalent to
the lens of the eye at a tissue depth of 0.3 centineter (three
hundred mlligrans per centineter squared).

"Facility" nmeans the |location at which one or nore devices
or sources are installed and/or located within a building, office,
vehicle, or under one roof.

"Fail -safe characteristics" nean a design feature which
causes beam port shutters to close, or otherw se prevents
energence of the primary beam upon the failure of a safety or
war ni ng devi ce.

"Field em ssion equi pment” means equi pment whi ch uses an
X-ray tube in which electron em ssion fromthe cathode is due
solely to the action of an electric field.

"Field-flattening filter" nmeans a filter used to provide
dose uniformty over the area of a useful beam of x-rays at a
speci fied depth.

"Field size" neans the dinensions along the major axes of an
area in a plane perpendicular to the specified direction of the
beam of incident radiation at the normal treatment distance and
defined by the intersection of the major axes and the fifty
percent isodose line. Material shall be placed in the beam such
that dose maxi mumis produced at the normal treatnment distance
when field size is being determn ned.

"Filter" means material placed in the useful beamto absorb
preferentially selected radiations.

"Fissile material" neans any special nuclear materia
consi sting of or containing one or nore fissile radionuclides.

Fi ssile radionuclides are plutonium 238, plutonium 239, plutonium
241, uranium 233, and urani um 235. Neither natural nor depleted
uraniumis fissile materi al

"Fl uoroscopi c i magi ng assenbl y" nmeans a subsystem i n which
X-ray photons produce a fluoroscopic inmage. It includes the inage
receptor(s) such as the imge intensifier and spot-film device,
electrical interlocks, if any, and structural material providing
i nkage between the inmage receptor and di agnosti c source assenbly.

"Focal spot (actual)" nmeans the area on the anode of the
x-ray tube bombarded by the el ectrons accelerated fromthe cathode
and from whi ch the useful beam origi nates.

"Gantry" means that part of the system supporting and
al |l owi ng possi bl e novenents of the radiation head.

"General purpose radi ographic x-ray systeni neans any
radi ographic x-ray system which, by design, is not limted to
radi ographi ¢ exam nati on of specific anaton cal regions.

"Gga-" (G nmeans one billion tinmes when used in conjunction
with a specified unit.

"Gonad shield" means a protective barrier for the testes or
ovari es.

"Gray" (Gy) nmeans the SI unit of absorbed dose. One gray is
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equal to an absorbed dose of one joule per kilogram (one hundred
rads).

"Hal f -val ue |l ayer” neans the thickness of specified materia
whi ch attenuates the beam of radiation to an extent such that the
exposure rate is reduced to one-half of its original value. 1In
this definition, the contribution of all scattered radiation
ot her than any which mght be present initially in the beam
concerned, is deemed to be excl uded.

"Hazar dous waste" means those wastes designated as hazar dous
by U S. Environnmental Protection Agency regulations in 40 C. F. R
Part 261.

"Healing arts" means the nedical, dental, chiropractic,
podi atric, and veterinary professions.

"Healing arts screening" neans the testing of human bei ngs
using x-ray machi nes for the detection or evaluation of health
i ndi cati ons when such tests are not specifically and individually
ordered by a licensed practitioner of the healing arts legally
aut hori zed to prescribe such x-ray tests for the purpose of
di agnosi s or treatnent.

"H gh radiati on area" nmeans an area, accessible to
i ndi viduals, in which radiation |levels could result in an
i ndi vidual receiving a dose equivalent in excess of 0.1 rem (one
mllisievert) in one hour at thirty centinmeters from any source of
radi ation or fromany surface that the radiation penetrates. For
pur poses of these rules, roons or areas in which diagnostic x-ray
systens are used for healing arts purposes are not considered high
radi ati on areas.

"HRS" nmeans Hawaii Revised Statutes.

"Human use" nmeans the internal or external adm nistration of
radi ati on or radioactive material to human beings.

"HVL" See "Hal f-val ue | ayer".

"I'mage intensifier" nmeans a device, installed inits
housi ng, which instantaneously converts an x-ray pattern into a
correspondi ng |ight image of higher energy density.

"l mage receptor” neans any device, such as a fluorescent
screen or radiographic film which transforms incident x-ray
photons either into a visible imge or into another form which can
be made into a visible inmage by further transfornmations.

"l mage receptor support” neans, for mamographi c systens,
that part of the system designed to support the image receptor
duri ng marmogr aphy.

"1 ndividual" neans any human bei ng.

"I ndividual nonitoring" means the assessnent of:

(1) Dose equi val ent by the use of individual nonitoring

devi ces or by the use of survey data; or

(2) Committed effective dose equival ent by bioassay or by

determ nation of the tinme-weighted air concentrations
to which an individual has been exposed, that is, DAC
hours.

"1 ndividual nonitoring devices" neans devices designed to
be worn by a single individual for the assessnment of dose
equi val ent. For purposes of these rules, individual nonitoring
equi pment and personnel nonitoring equi pnent are equival ent terns.

Exanpl es of individual nonitoring devices are film badges,
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t her nol um nescent dosi meters (TLDs), pocket ionization chanbers,
and personal air sanpling devices.

"I ndustrial radiography” nmeans the exam nation of the
macr oscopi ¢ structure of materials by nondestructive nethods using
sources of ionizing radiation to produce radi ographic images.

"Inherent filtration" neans the filtration of the usefu
beam provi ded by the permanently installed conmponents of the tube
housi ng assenbl y.

"l nspection” neans an official exam nation or observation
including but not limted to, tests, surveys, and nonitoring to
determ ne conpliance with rules, orders, requirenents, and
condi tions of the departnent.

"I nterl ock™ nmeans a device arranged or connected such that
the occurrence of an event or condition is required before a
second event or condition can occur or continue to occur

"I nternal dose" neans that portion of the dose equival ent
received fromradi oactive material taken into the body.

"Interruption of irradiation"” nmeans the stopping of
irradiation with the possibility of continuing irradiation w thout
resetting of operating conditions at the control panel

"lonizing radiation"” nmeans any radiation consisting of
charged particles having sufficient kinetic energy to produce
i oni zation by collision, or uncharged particles which can |iberate
directly ionizing particles or can initiate a nucl ear
transformation, or a m xture of both charged and uncharged
particles.

"lrradi ati on" nmeans the exposure of matter to ionizing
radi ati on.

"lsocenter” nmeans a fixed point in space |ocated at the
center of the smallest sphere through which the central axis of
the beans passes in all conditions.

"Kilo-" (k) means one thousand tinmes when used in
conjunction with a specified unit.

"Kilovolts peak"” (See "Peak tube potential").

"kV' nmeans kilovolts.

"kVp" (See "Peak tube potential™).

"kWs" nmeans kil owatt second.

"Landfill" means a disposal facility or part of a facility
at which solid waste is permanently placed in or on | and and which
is not a |landspreading facility.

"Landspreading facility" neans a facility that applies
sl udges or other solid wastes onto or incorporates solid waste
into the soil surface at greater than vegetative utilization and
soil conditioner and/or immbilization rates.

"Lead equival ent"” nmeans the thickness of |ead affording the
sane attenuation, under specified conditions, as the material in
questi on.

"Leakage radi ati on" neans radi ation emanating fromthe
di agnostic or therapeutic source assenbly except for

(1) The useful beam and

(2) Radi ati on produced when the exposure switch or tiner

is not activated.

"Leakage techni que factors" neans the technique factors
associated with the diagnostic source assenbly which are used in
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nmeasuring | eakage radi ation. They are defined as follows:
() For di agnostic source assenblies intended for

capaci tor energy storage equi pnment, the maxi mumrated
peak tube potential and the maxi mumrated nunber of
exposures in an hour for operation at the
mexi mum rat ed peak tube potential with the quantity of
charge per exposure being ten mllicoulonbs, i.e., ten
mllianpere seconds, or the m ni mum obtai nable from
the unit, whichever is |arger

(2) For di agnostic source assenblies intended for field

eni ssion equi pnment rated for pul sed operation, the
mexi mum r at ed peak tube potential and the
mexi mum rat ed nunber of x-ray pulses in an hour for
operation at the maxi numrated peak tube potenti al

(3) For all other diagnostic source assenblies, the

mexi mum r at ed peak tube potential and the
maxi mum r ated conti nuous tube current for the
mexi mum r at ed peak tube potenti al

"License" neans a witten authorization issued by the
departnment in accordance with the rul es adopted by the departnent,
when used without reference to the U S. Nucl ear Regul atory
Commi ssi on, agreenent state, or other state.

"Li censee" neans any person who is issued a |license by the
departnment and is legally obligated to have a license with the
department pursuant to these rules.

"Light field" neans that area of the intersection of the
light beamfromthe beamliniting device and one of the set of
pl anes parallel to and including the plane of the inage receptor
whose perinmeter is the |locus of points at which the illum nation
is one-fourth of the maximumin the intersection

"Limts" (See "Dose limts").

"Li ne-vol tage regul ati on" neans the difference between the
no-load and the load line potentials expressed as a percent of the

load line potential. It is calculated using the follow ng
equation: Percent line-voltage regulation = 100 (Vn-VlI)/Vl where
Vn = No-load line potential and VI = Load |ine potenti al

"Local conponents” nean part of an analytical x-ray system
and include areas that are struck by x-rays such as radiation
source housings, port and shutter assenblies, collimtors, sanple
hol ders, caneras, gonioneters, detectors, and shielding, but do
not include power supplies, transformers, anplifiers, readout
devi ces, and control panels.

"Lost or missing licensed material" means |licensed materia
whose | ocation is unknown. This definition includes |icensed
materi al that has been shi pped but has not reached its planned
destinati on and whose | ocation cannot be readily traced in the
transportati on system

"mA" nmeans mllianpere.

"mAs" means m |l ianpere second.

"Maj or processor" means a user processing, handling, or
manuf acturi ng radi oactive materi al exceeding Type A quantities as
unseal ed sources or material, or exceeding four tinmes Type B
quantities as seal ed sources, but does not include nuclear
medi ci ne prograns, universities, industrial radiographers, or
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smal | industrial prograns. Type A and B quantities are defined in
10 CF. R 871.4.

"Maxi mum | i ne current” neans the root-nean-square current in
the supply line of an x-ray machi ne operating at its maximm
rating.

"Mega-" (M nmeans a million tinmes when used in conjunction
with a specified unit.

"Menmber of the public" nmeans an individual in a controlled
or unrestricted area. However, an individual is not a nenber of
the public during any period in which the individual receives an
occupati onal dose.

"Mcro-" (m nmeans one-mllionth of when used in conjunction
with a specified unit.

"MIli-" (nm) means one-thousandth of when used in
conjunction with a specified unit.

"M nor" means an individual |ess than eighteen years of age.

"M sadm ni stration" neans the adm nistration of:

(1) External beam radi ation therapy involving the wong
patient, wong treatnment nodality, or wong treatnent
site; when the treatnment consists of three or fewer
fractions and the cal cul ated total adm nistered dose
differs fromthe total prescribed dose by nore than
ten percent of the total prescribed dose; when the
cal cul at ed weekly adm nistered dose is thirty percent
greater than the weekly prescribed dose; or when the
cal cul ated total administered dose differs fromthe
total prescribed dose by nore than twenty percent of
the total prescribed dose;

(2) A therapeutic radi opharmaceutical dosage involving the
wrong patient, wong radi opharmaceutical, or wong
route of adm nistration, or when the adm nistered
dosage differs fromthe prescribed dosage by nore than
twenty percent of the prescribed dosage;

(3) A ganma stereotactic radi osurgery radiati on dose
i nvol ving the wong patient or wong treatment site,
or when the cal culated total adm nistered dose differs
fromthe total prescribed dose by nmore than ten
percent of the total prescribed dose;

(4) A tel etherapy radiati on dose involving the w ong
pati ent, wong node of treatnment, or wong treatnent
site, or when the treatnment consists of three or fewer
fractions and the cal cul ated total adm nistered dose
differs fromthe total prescribed dose by nore than
ten percent of the total prescribed dose, or when the
cal cul at ed weekly adm nistered dose is thirty percent
greater than the weekly prescribed dose, or when the
cal cul ated total administered dose differs fromthe
total prescribed dose by nore than twenty percent of
the total prescribed dose;

(5) A brachyt herapy radi ati on dose involving the wong
pati ent, wong radionuclide, or wong treatnment site
(excluding, for permanent inplants, seeds that were
inmplanted in the correct site but migrated outside the
treatnment site), or involving a sealed source that is
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| eaki ng, or when, for a tenporary inplant, one or nore
seal ed sources are not renoved upon conpletion of the
procedure, or when the cal cul ated admi ni stered dose to
the treatnent site differs fromthe prescribed dose by
nore than twenty percent of the prescribed dose;

(6) A di agnhostic radi opharmaceutical dosage, both

i nvol vi ng the wong patient, wong

radi opharmaceuti cal, wong route of adm nistration, or
when the adm ni stered dosage differs by nore than
twenty percent of the prescribed dosage, and when the
dose to the patient exceeds five rens (fifty
mllisieverts) effective dose equivalent or fifty rens
(five hundred mlIlisieverts) dose equivalent to any

i ndi vi dual organ.

"Mobi | e nucl ear nedi ci ne service" neans the transportation
and nedi cal use of radioactive materi al

"Mobile x-ray equi pnent” (See "X-ray equi pnent").

"Moni toring" nmeans the neasurenent of radiation, radioactive
material concentrations, surface area activities or quantities of
radi oactive material and the use of the results of these
measurenents to eval uate potential exposures and doses. For
pur poses of these rules, radiation nonitoring and radiation
protection nonitoring are equival ent terns.

"Movi ng beam t herapy" neans radiation therapy with rel ative
di spl acenent of the useful beam and the patient during
irradiation. It includes arc therapy, skip therapy, and
rotati onal therapy.

"Multiple tonogram systenm nmeans a conputed tonography x-ray
system whi ch obtains x-ray transni ssion data sinultaneously during
a single scan to produce nore than one tonbgram

"Nano-" (n) means one-billionth of when used in conjunction
with a specified unit.

"NARM' neans any naturally-occurring and/ or accel erator-
produced radi oactive material. |t does not include byproduct,
source, or special nuclear materi al

"Natural radioactivity" nmeans radioactivity of naturally
occurring nuclides.

"New equi pnent” neans systems subject to subchapter 14 which
were manufactured after January 1, 1985.

"Noi se" nmeans the standard deviation of the fluctuations in
CTN expressed as a percentage of the attenuation coefficient of
water. |Its estimate (S,) is calculated using the foll ow ng
expressi on:

S, = 100 x CS x s

my
wher e:

Contrast scale
Li near attenuation coefficient of water
= Estimated standard deviation of the CIN of picture
el enents in a specified area of the CT image.
"Nomi nal tonographic section thickness” nmeans the full wdth

Cs
my
s
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at hal f-maxi nrum of the sensitivity profile taken at the center of
the cross-sectional volunme over which x-ray transm ssion data are
col | ect ed.

"Nonstochastic effect” neans a health effect, the severity
of which varies with the dose and for which a threshold is
believed to exist. Radiation-induced cataract formation is an
exanpl e of a nonstochastic effect. For purposes of these rules, a
"determ nistic effect” is an equivalent term

"Normal operating procedures” mean step-by-step instructions
necessary to acconplish the analysis. These procedures shal
i ncl ude sanple insertion and mani pul ati on, equi pnent alignnent,
routi ne mai ntenance by the |licensee, and data recording
procedures, which are related to radiation safety.

"Normal treatment distance" neans:

(1) For electron irradiation, the virtual source to
surface distance along the central axis of the usefu
beam as specified by the manufacturer for the
applicator; and

(2) For x-ray irradiation, the virtual source to isocenter
di stance along the central axis of the useful beam
For non-isocentric equi pnment, this distance shall be
that specified by the manufacturer

"Qccupational dose" neans the dose received by an individua
in arestricted area or in the course of enploynment in which the
i ndi vidual's assigned duties involve exposure to sources of
radi ati on, whether in the possession of the |licensee, or other
person. Qccupational dose does not include dose received: from
background radi ation, as a patient from nedi cal practices, from
voluntary participation in nedical research progranms, or as a
menber of the public.

"Open- beam configurati on" nmeans an anal ytical x-ray system
in which an individual could accidentally place sonme part of his
body in the primary beam path during normal operation.

"Package" neans the packagi ng together with its radi oactive
contents as presented for transport.

"Particle accel erator” neans any machi ne capabl e of
accel erating el ectrons, protons, deuterons, or other charged
particles in a vacuum and of discharging the resultant particul ate
or other radiation into a nedium at energies usually in excess of
one negael ectron volt.

"Patient” nmeans an individual or animal subjected to healing
arts exam nation, diagnosis, or treatnent.

"PBL" (See "Positive Beam Linmtation").

"Peak tube potential” nmeans the maxi nrum val ue of the
potential difference across the x-ray tube during an exposure.

"Per manent radi ographic installation" means an installation
or structure designed or intended for radi ography and in which
radi ography is regularly perforned.

"Person" means any individual, partnership, firm
associ ation, public or private corporation, trust estate or any
ot her legal entity.

"Personal supervision" neans gui dance and instruction
provided to a radi ographer trainee by a radi ographer instructor
who is present at the site, in visual contact with the trainee
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while the trainee is using sources of radiation, and in such
proximty that inmredi ate assi stance can be given if required.

"Personnel nonitoring equipment” (See "Individua
nmoni tori ng devices").

"Phant onf neans a volune of material behaving in a manner
simlar to tissue with respect to the attenuati on and scattering
of radiation. This requires that both the atom ¢ nunber (Z) and
the density of the material be simlar to that of tissue.

"Picture element” means an el emental area of a tonobgram

"Pico-" (p) means one-trillionth of when used in conjunction
with a specified unit.

"PID'" (See "Position indicating device").

"Pl anned speci al exposure" nmeans an infrequent exposure to
radi ati on, separate fromand in addition to the annua
occupational dose limts.

"Portable x-ray equipnment” (See "X-ray equi pnent").

"Position indicating device" neans a device on dental x-ray
equi pnment used to indicate the beam position and to establish a
definite source-surface (skin) distance. It may or may not
i ncorporate or serve as a beamlinting device.

"Positive beamlimtation" nmeans the automatic or sem -
automati c adjustnment of an x-ray beamto the sel ected inmage
receptor size, whereby exposures cannot be made w thout such
adj ust ment .

"Prescribed dosage" neans the quantity of
radi opharmaceutical activity as docunented:

(1) In a witten directive; or

(2) Either in the diagnostic clinical procedures nmanual or
in any appropriate record in accordance with the
directions of the authorized user for diagnostic
procedures.

"Prescribed dose" neans:

(1) The total dose and dose per fraction as docunented in
the witten directive for external beam radi ot herapy
which is an estimation from neasured data froma
speci fied therapeutic radiati on machi ne using
assunptions that are clinically acceptable for that
treatnment techni que and historically consistent with
the clinical calculations previously used for patients
treated with the same clinical technique; or

(2) The total dose as documented in the witten directive
for gamma stereotactic radi osurgery; or

(3) The total dose and dose per fraction as docunented in
the witten directive for tel etherapy; or

(4) Ei ther the total source strength and exposure tine, or
the total dose, as docunented in the witten directive
for brachyt herapy.

"Primary beam’ nmeans radi ati on which passes through an
aperture of the source housing by a direct path fromthe x-ray
tube or a radioactive source |located in the radiation source
housi ng.

"Primary protective barrier” See "Protective barrier".

"Protective apron” neans an apron nmade of radiation
absorbing materials used to reduce radi ati on exposure.
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"Protective barrier"” means a barrier of radiation absorbing
material (s) used to reduce radiati on exposure. The types of
protective barriers are as foll ows:

(1) "Primary protective barrier" neans the materi al
excluding filters, placed in the useful beam
(2) "Secondary protective barrier” neans the materia

whi ch attenuates stray radiation.

"Protective glove" neans a gl ove made of radi ati on absorbing
materials used to reduce radi ati on exposure.

"Public dose" neans the dose received by a nmenber of the
public from exposure to sources of radiation either within a
licensee's controlled area or in unrestricted areas. |t does not
i ncl ude occupati onal dose, dose received from background
radi ati on, dose received as a patient from nedi cal practices, or
dose from voluntary participation in nedical research prograns.

"Qualified health physicist" nmeans a physicist |licensed to
provi de health physics services.

"Qualified nmedical physicist" nmeans a physicist licensed to
provi de medi cal physics services.

"Quality factor" (Q neans the nodifying factor that is used
to derive dose equival ent from absorbed dose.

"Quarter" nmeans a period of tinme equal to one-fourth of the
year observed by the |icensee, approximately thirteen consecutive
weeks, providing that the beginning of the first quarter in a year
coincides with the starting date of the year and that no day is
onmtted or duplicated in consecutive quarters.

"Rad" means the special unit of absorbed dose. One rad is
equal to an absorbed dose of one hundred erg per gramor 0.01
joule per kilogram (0.01 gray).

"Radi ati on" means al pha particles, beta particles, gamm
rays, x-rays, neutrons, high-speed el ectrons, high-speed protons,
and ot her particles capable of producing ions. For purposes of
these rules, ionizing radiation is an equivalent term Radiation
as used in these rules, does not include non-ionizing radiation,
such as radi omaves or nmicrowaves, visible, infrared, or
ultraviolet |ight.

"Radi ati on area" neans any area, accessible to individuals,
in which radiation levels could result in an individual receiving
a dose equivalent in excess of 0.005 rem (0.05 mllisievert) in
one hour at thirty centinmeters fromthe source of radiation or
fromany surface that the radiation penetrates.

"Radi ati on detector" nmeans a device which in the presence of
radi ati on provides a signal or other indication suitable for use
in measuring one or nore quantities of incident radiation

"Radi ati on head" means the structure from which the usefu
beam ener ges.

"Radi ati on machi ne" neans any devi ce capabl e of producing
radi ati on except those devices with radi oactive material as the
only source of radiation.

"Radi ati on safety officer"” nmeans an individual who has the
know edge and responsibility to apply appropriate radiation
protection regul ati ons.

"Radi ati on therapy sinulation systenl neans a radi ographic
or fluoroscopic x-ray systemintended for localizing the volunme to
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be exposed during radiation therapy and confirm ng the position
and size of the therapeutic irradiation field.

"Radi oactive material" neans any solid, liquid, or gas which
enmits radiati on spontaneously.

"Radi oactivity" neans the transformation of unstable atomc
nucl ei by the emnission of radiation

"Radi obi oassay" (See "Bi oassay").

"Radi ograph” neans an i mage receptor on which the imge is
created directly or indirectly by an x-ray pattern and results in
a permanent record.

"Radi ogr apher™ means any individual in industria
radi ography who perforns or personally supervises industria
radi ographi c operations, or any individual in the healing arts who
practices radi ography on human patients as specified in chapter
11- 44.

"Radi ographer instructor” neans any radi ographer who has
been aut horized by the departnment to provide on-the-job training
to radi ographer trainees, relative to industrial radiography.

"Radi ogr apher trainee" neans any individual who, under the
personal supervision of a radiographer instructor, uses sources of
radi ation, related handling tools, or radiation survey instrunents
during the course of his instruction, relative to industria
radi ogr aphy.

"Radi ographi ¢ i magi ng systent’ means any system whereby a
permanent or tenporary inmage is recorded on an i mage receptor by
the action of ionizing radiation.

"Radi ogr aphi ¢ personnel” neans any radi ographer
radi ographer instructor, or radiographer trainee, relative to
i ndustrial radiography.

"Rating" nmeans the operating limts as specified by the
conponent manuf acturer

"Recordabl e event” means the adm nistration of:

(1) An external beamradiation therapy dose when the
cal cul at ed weekly adm ni stered dose is fifteen percent
greater than the weekly prescri bed dose;

(2) A radi opharmaceutical or radiation without a witten
directive where a witten directive is required;

(3) A radi opharmaceutical or radiation where a witten
directive is required without daily recording of each
adm ni st ered radi opharnmaceuti cal dosage or radiation
dose in the appropriate record,;

(4) A therapeutic radi opharmaceuti cal dosage when the
adm ni stered dosage differs fromthe prescri bed dosage
by nore than ten percent of the prescribed dosage;

(5) A tel etherapy radiati on dose when the cal cul ated
weekly admi ni stered dose is fifteen percent greater
than the weekly prescribed dose; or

(6) A brachyt herapy radi ati on dose when the cal cul at ed
adm ni stered dose differs fromthe prescri bed dose by
nmore than ten percent of the prescribed dose.

"Recordi ng" nmeans producing a permanent form of an inmage
resulting fromx-ray photons.

"Reference man" neans a hypothetical aggregati on of human
physi cal and physiol ogi cal characteristics determn ned by
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i nternati onal consensus. These characteristics nmay be used by
researchers and public health workers to standardi ze results of
experiments and to relate biological insult to a common base.

"Reference plane" nmeans a plane which is displaced from and
parallel to the tonographic plane.

"Regul ations of the U S. Departnent of Transportation" neans
the regulations in 49 C.F. R Parts 100-189.

"Rem" nmeans the special unit of any of the quantities
expressed as dose equivalent. The dose equivalent in remis equa
to the absorbed dose in rad multiplied by the quality factor (one
rem= 0.01 sievert).

"Research and devel opnment" neans:

(1) Theoretical analysis, exploration, or experinentation

or

(2) The extension of investigative findings and theories

of a scientific or technical nature into practica
application for experinental and denonstration

pur poses, including the experinental production and
testing of nodels, devices, equipnent, materials, and
processes. Research and devel opnment does not i ncl ude
the internal or external adm nistration of radiation
or radioactive material to human bei ngs.

"Residential |ocation" nmeans any area where structures in
whi ch people |lodge or live are |located, and the grounds on which
such structures are |ocated including, but not limted to, houses,
apartnments, condom niuns, and garages.

"Respiratory protective equi pnment” neans an apparatus, such
as a respirator, used to reduce an individual's intake of airborne
radi oactive materials.

"Restricted area" means any area access to which is limted
by the licensee for purposes of protection of individuals against
undue risks from exposure to sources of radiation. A restricted
area does not include areas used as residential quarters, but
separate roons in a residential building nmay be set apart as a
restricted area.

"Roentgen" (R) neans the special unit of exposure. One
roentgen (R) equals 2.58 x 10* coul onbs per kilogramof air. (See
"Exposure").

"Sanitary sewerage" neans a system of public sewers for
carrying off waste water and refuse, but excludi ng sewage
treatnent facilities, septic tanks, and | each fields owned or
operated by the |icensee.

"Scan" neans the conplete process of collecting x-ray
transm ssion data for the production of a tonogram Data can be
col l ected sinmultaneously during a single scan for the production
of one or nore tonograns.

"Scan increment” neans the ampbunt of relative displacenent
of the patient with respect to the CT x-ray system between
successi ve scans neasured along the direction of such
di spl acenent .

"Scan sequence" neans a preselected set of two or nore scans
performed consecutively under preselected CT conditions of
operati on.

"Scan time" means the period of tinme between the begi nning

45- 24



§11-45-2

and end of x-ray transm ssion data accumrul ation for a single scan.

"Scattered radi ati on” nmeans radiation that, during passage
t hrough matter, has been deviated in direction. (See "Direct
scattered radiation").

"Seal ed source" neans radi oactive material that is
permanently bonded or fixed in a capsule or matri x designed to
prevent rel ease and dispersal of the radioactive material under
the nost severe conditions which are likely to be encountered in
normal use and handl i ng.

"Secondary protective barrier” (See "Protective barrier").

"Shadow tray" neans a device attached to the radiation head
to support auxiliary beamlimting nmaterial

"Shal | ow dose equivalent"” (Hs;), which applies to the
external exposure of the skin or an extremty, neans the dose
equi valent at a tissue depth of 0.007 centineter (seven mlligrans
per centinmeter squared) averaged over an area of one square
centineter.

" Shi el ded-room radi ography” neans industrial radiography
conducted in a room shielded so that radiation | evels at every
| ocation on the exterior neet the limtations specified in
subchapter 4 of these rules.

"Shutter" neans a device attached to the tube housing
assenbly which can intercept the entire cross sectional area of
the useful beam and which has a | ead equival ency not |ess than
that of the tube housing assenbly.

"SI" means an abbreviation of the International System of
Units.

"SI D' (See "Source-imge receptor distance").

"Sievert" (Sv) nmeans the SI unit of any of the quantities
expressed as dose equivalent. The dose equivalent in sievert is
equal to the absorbed dose in gray nultiplied by the quality
factor (one sievert = one hundred rem.

"Singl e tonogram systent nmeans a CT x-ray system which
obtains x-ray transnission data during a scan to produce a single
t omobgr am

"Site boundary" neans that |ine beyond which the |and or
property is not owned, |eased, or otherwi se controlled by the
i censee.

"Source" nmeans the focal spot of the x-ray tube.

"Source-i mage receptor distance" neans the distance fromthe
source to the center of the input surface of the inage receptor

"Source material" neans:

(1) Urani um or thorium or any conbi nation thereof, in any

physi cal or chenical forn or

(2) Ores that contain by wei ght one-twentieth of one

percent (0.05 percent) or nore of uranium thorium or
any conbi nati on of uranium and thorium  Source
mat eri al does not include special nuclear materi al

"Source material mlling" means any activity that results in
t he production of byproduct material as defined by definition (2)
of byproduct material .

"Source of radiation" neans any radi oactive material or any
devi ce or equiprment emtting, or capable of producing radiation

"Special formradioactive material™ nmeans radioactive
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material which satisfies the follow ng conditions:
(1) It is either a single solid piece or is contained in a
seal ed capsul e that can be opened only by destroying
t he capsul e;
(2) The piece or capsule has at |east one di mension not
less than five millinmeters (0.197 inch); and
(3) It satisfies the test requirements specified by the
U. S. Nucl ear Regulatory Commi ssion. A special form
encapsul ati on designed in accordance with the U. S.
Nucl ear Regul atory Comm ssion requirenents in effect
on June 30, 1983, and constructed before July 1, 1985,
may continue to be used. A special form encapsul ation
ei ther designed or constructed after June 30, 1985,
shal |l nmeet requirenents of this definition applicable
at the time of its design or construction.
"Speci al nuclear material" means:
(1) Pl ut oni um urani um 233, uraniumenriched in the
i sotope 233 or in the isotope 235, and any ot her
material that the U S. Nucl ear Regul atory Commi ssion
pursuant to the provisions of section 51 of the Atonic
Energy Act of 1954, as anmended, deternines to be
speci al nuclear material, but does not include source
mat eri al ; or
(2) Any material artificially enriched by any of the
foregoi ng but does not include source nateri al
"Speci al nuclear material in quantities not sufficient to
forma critical mass" means uranium enriched in the isotope U 235
in quantities not exceeding three hundred fifty granms of contained
U-235; uranium 233 in quantities not exceeding two hundred grans;
pl utoniumin quantities not exceeding two hundred granms; or any
conbi nation of themin accordance with the followi ng fornmula: For
each kind of special nuclear material, determine the ratio between
the quantity of that special nuclear material and the quantity
speci fied above for the sane kind of special nuclear naterial
The sum of such ratios for all of the kinds of special nuclear
material in conbination shall not exceed one. For exanple, the
followi ng quantities in conbinati on would not exceed the
l[imtation and are within the formul a:

175(grans contai ned U-235)+ 50(grans U-233)+50(grams Pu) = 1
350 200 200

"Specific activity" of a radionuclide neans the
radi oactivity of a radionuclide per unit mass of that nuclide.
The specific activity of a material in which the radionuclide is
essentially uniformy distributed is the radioactivity per unit
mass of the material.

"Spot film means a radi ograph which is nade during a
fluoroscopi ¢ exam nation to permanently record conditions which
exi st during that fluoroscopic procedure.

"Spot-filmdevice" nmeans a device intended to transport
and/ or position a radiographic imge receptor between the x-ray
source and fluoroscopic image receptor. It includes a device
intended to hold a cassette over the input end of an inmage
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intensifier for the purpose of making a radi ograph

"SSD' nmeans the distance between the source and the skin
entrance plane of the patient.

"Stationary beam therapy" neans radi ation therapy w thout
relative displacenent of the useful beam and the patient during
i rradiation.

"Stationary x-ray equi pnent” (See "X-ray equi pnent").

"Stochastic effect” neans a health effect that occurs
randomy and for which the probability of the effect occurring,
rather than its severity, is assunmed to be a linear function of
dose without threshold. Hereditary effects and cancer incidence
are exanples of stochastic effects. For purposes of these rules,
probabilistic effect is an equivalent term

"Storage" neans a condition in which a device or source is
not being used for an extended period of tine, and has been nmade
i noper abl e.

"Storage area" neans any location, facility, or vehicle
which is used to store, to transport, or to secure an x-ray system
when it is not in use and which is | ocked or has a physica
barrier to prevent accidental exposure, tanpering with, or
unaut hori zed renoval of the device.

"Stray radiation"” nmeans the sum of | eakage and scattered
radi ati on.

"Survey" means an eval uation of the radiological conditions
and potential hazards incident to the production, use, transfer,
rel ease, disposal, or presence of sources of radiation. When
appropriate, such evaluation includes, but is not limted to,
tests, physical exam nations, and measurenents of |evels of
radi ati on or concentrations of radioactive material present.

"Target" means that part of a radiation head which by design
intercepts a beam of accelerated particles with subsequent
em ssion of other radiation.

"Techni que factors" neans the follow ng conditions of
operati ons:

(1) For capacitor energy storage equi pnent, peak tube

potential in kV and quantity of charge in mAs;

(2) For field em ssion equi pnent rated for pul sed
operation, peak tube potential in kV and nunmber of
x-ray pul ses;

(3) For CT x-ray systens designed for pul sed operation
peak tube potential in kV, scan tine in seconds, and
either tube current in m\, x-ray pulse width in
seconds, and the nunmber of x-ray pul ses per scan, or
t he product of tube current, x-ray pulse wi dth, and
the nunber of x-ray pulses in mAs;

(4) For CT x-ray systens not designed for pul sed
operation, peak tube potential in kV, and either tube
current in mA and scan tinme in seconds, or the product
of tube current and exposure tinme in mAs and the scan
ti me when the scan tinme and exposure tinme are
equi val ent; and

(5) For all other equi pnent, peak tube potential in
kV, and either tube current in mA and exposure
time in seconds, or the product of tube current
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and exposure time in mAs.

"Tenporary job site" nmeans any | ocation where industri al
radi ography is performed other than the |ocation(s) |listed on the
i cense.

"Term nation of irradiation" nmeans the stopping of
irradiation in a fashion which shall not permt continuance of
irradiation without the resetting of operating conditions at the
control panel

"Test" neans the process of verifying conpliance with an
appl i cabl e provisions of this chapter

"Tormogrant neans the depiction of the x-ray attenuation
properties of a section through a body.

"Tonogr aphi ¢ pl ane" neans that geonetric plane which is
identified as corresponding to the output tonogram

"Tonmogr aphi ¢ section" neans the volume of an object whose x-
ray attenuation properties are imged in a tonogram

"Total effective dose equivalent” (TEDE) neans the sum of
the deep dose equivalent for external exposures and the committed
effecti ve dose equival ent for internal exposures.

"Transport index" nmeans the di nensionl ess nunber, rounded up
to the first decimal place, placed on the | abel of a package to
desi gnate the degree of control to be exercised by the carrier
during transportation. The transport index is the nunber
expressing the maxi mumradi ation level in mllirem per hour at one
meter fromthe external surface of the package.

"Tube" neans an x-ray tube, unless otherw se specified.

"Tube housi ng assenbl y" nmeans the tube housing with tube
installed. It includes high-voltage and/or filanment transforners
and ot her appropriate el ements when such are contained within the
t ube housi ng.

"Tube rating chart" nmeans the set of curves which specify
the rated limts of operation of the tube in ternms of the
techni que factors.

"Type A quantity" means a quantity of radioactive nmateri al
t he aggregate radioactivity of which does not exceed A, for
speci al formradioactive material or A, for normal form
radi oactive materi al

"Uncontroll ed area" neans any area access to which is not
controlled by the licensee for purposes of protection of
i ndi viduals from exposure to radiation and radi oactive nateri al
and any area used for residential quarters.

"Unrefined and unprocessed ore" neans ore in its natura
formprior to any processing, such as grinding, roasting,
beneficiating, or refining.

"Unrestricted area” neans an area, access to which is
neither limted nor controlled by the licensee. For purposes of
these rules, "uncontrolled area"” is an equivalent term

"Useful beant neans the radiation emanating fromthe tube
housi ng port or the radiation head and passi ng through the
aperture of the beamlimting device when the exposure controls
are in a node to cause the systemto produce radiation.

"Vari abl e-aperture beamlimting device" neans a
beamlimting device which has capacity for stepl ess adjustnment of
the x-ray field size at a given SID
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"Very high radiation area"” neans an area, accessible to
i ndi viduals, in which radiation |levels could result in an
i ndi vidual receiving an absorbed dose in excess of five hundred
rads (five grays) in one hour at one neter froma source of
radi ation or fromany surface that the radiati on penetrates. (At
very high doses received at high dose rates, units of absorbed
dose, rad and gray, are appropriate, rather than units of dose
equi val ent, rem and sievert.)

"Virtual source" neans a point from which radiati on appears
to originate.

"Visible area” nmeans that portion of the input surface of
the i mage receptor over which incident x-ray photons are producing
a visible i mge.

"Waste" nmeans those | ow | evel radioactive wastes that are
acceptable for disposal in a |and disposal facility. For the
purposes of this definition, |lowlevel waste has the sane neaning
as in the Low Level Radioactive Waste Policy Act, P.L. 96-573, as
anended by P.L. 99-240, effective January 15, 1986; that is,
radi oactive waste (a) not classified as high-level radioactive
wast e, spent nuclear fuel, or byproduct material as defined in
Section 1le.(2) of the Atomi c Energy Act (uranium or thorium
tailings and waste) and (b) classified as |ow | evel radioactive
wast e consistent with existing law and in accordance with (a) by
the U.S. Nucl ear Regul at ory Comm ssi on

"Waste handling |icensees" nmean persons |licensed to receive
and store radi oactive wastes before disposal.

"Week" neans seven consecutive days starting on Sunday.

"Weighting factor” w for an organ or tissue (T) neans the
proportion of the risk of stochastic effects resulting from
irradiation of that organ or tissue to the total risk of
stochastic effects when the whole body is irradiated uniformy
For calculating the effective dose equival ent, the values of w
are:

ORGAN DOSE WEEI GHTI NG FACTORS

Organ or

Ti ssue W
Gonads 0. 25
Br east 0.15
Red bone marrow 0.12
Lung 0.12
Thyroid 0.03
Bone surfaces 0.03
Remai nder 0. 30%
Whol e Body 1. 0O

2 0.30 results fromO0.06 for each of five
"remai nder" organs, excluding the skin and
the lens of the eye, that receive the

hi ghest doses.
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® For the purpose of weighting the

external whol e body dose, for adding it to
the internal dose, a single weighting
factor, wy = 1.0, has been specified. The
use of other weighting factors for

external exposure shall be approved on a
case-by-case basis until such tine as
speci fic guidance is issued.

"Whol e body" neans, for purposes of external exposure, head,
trunk including mal e gonads, arns above the el bow, or |egs above
t he knee.

"Wor ker" means an individual engaged in work licensed and
controlled by a |icensee, but does not include the |licensee.

"Working level” (W) means any conbi nati on of short-Ilived
radon daughters in one liter of air that shall result in the
ultimate em ssion of 1.3 x 10° nega el ectron volts of potential
al pha particle energy. The short-lived radon daughters are -- for
radon-222: polonium 218, |ead-214, bisnuth-214, and pol oni um 214;
and for radon-220: polonium 216, |ead-212, bisnuth-212, and
pol oni um 212.

"Working level nmonth" (W.M neans an exposure to one working
| evel for one hundred seventy hours -- two thousand working hours
per year divided by twelve nonths per year is approxi mately equa
to one hundred seventy hours per nonth.

"Witten directive" nmeans an order in witing for a specific
patient, dated and signed by an authorized user before the
adm ni stration of a radi opharmaceutical or radiation, except as
specified in (6) containing the follow ng information:

(1) For external beam radiotherapy, total dose, dose per
fraction, treatnent site and overall treatnent period;
or

(2) For a therapeutic adm nistration of a
radi opharmaceuti cal; the radi opharmaceutical, dosage,
and route of admnistration; or

(3) For gamma stereotactic radiosurgery: target
coordi nates, collimtor size, plug pattern, and tota
dose; or

(4) For teletherapy: the total dose, dose per fraction,
treatnent site, and overall treatnent period; or

(5) For hi gh-dose-rate renpote afterl oadi ng brachyt herapy:
the radionuclide, treatnment site, and total dose; or

(6) For all other brachytherapy, before inplantation: the
radi onucl i de, nunber of sources, and source strengths;
and after inplantation but before conpletion of the
procedure: the radionuclide, treatnent site, and tota
source strength and exposure time (or, equivalently,
the total dose).

"X-ray exposure control" neans a device, switch, button or

other simlar neans by which an operator initiates and/or

term nates the radi ati on exposure. The x-ray exposure control my
i ncl ude such associ ated equi pnment such as tinmers and back-up
timers.

"X-ray equipnment" means an x-ray system subsystem or
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conmponent thereof. Types of x-ray equi pnent are as foll ows:
(D “"Mobil e x-ray equi pment” means x-ray equi pnment nounted
on a permanent base with wheels and/or casters for
novi ng while conpletely assenbl ed.

(2) "Portable x-ray equi pnment" nmeans x-ray equi prment
designed to be hand-carri ed.
(3) "Stationary x-ray equi pment" means x-ray equi prment

which is installed in a fixed |ocation.

"X-ray field" means that area of the intersection of the
useful beam and any one of the set of planes parallel to and
i ncluding the plane of the inmage receptor, whose perineter is the
| ocus of points at which the exposure rate is one-fourth of the
maxi mumin the intersection.

"X-ray high-voltage generator" nmeans a devi ce which
transforns electrical energy fromthe potential supplied by the
Xx-ray control to the tube operating potential. The device may
al so include neans for transformng alternating current to direct
current, filament transforners for the x-ray tube(s), high-voltage
switches, electrical protective devices, and other appropriate
el ement s.

"X-ray system' neans an assenbl age of conponents for the
controll ed production of x-rays. It includes mnimally an x-ray
hi gh-vol tage generator, an x-ray control, a tube housing assenbly,
a beamlinmting device, and the necessary supporting structures.
Addi tional conponents which function with the systemare
considered integral parts of the system

"X-ray tube" neans any electron tube which is designed to be
used primarily for the production of x-rays.

"Year" neans the period of tinme beginning in January used to
deternmine conpliance with the provisions of these rules. The
| icensee may change the starting date of the year used to
determ ne conpliance provided that the change is nade at the
begi nni ng of the year and that no day is onmtted or duplicated in
consecutive years. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11
321-71) (Inp: HRS 88321-1, 321-11(21), 321-71)

811-45-3 Exenptions. (a) Sources of radiation |icensed by
the U S. Nucl ear Regul atory Comm ssion are exenpt fromthe
requi renents of this chapter to the extent they are regul ated by
the U S. Nucl ear Regul atory Comm ssion

(b) Nothing in this chapter shall be construed to limt
the kind and anount of radiation that may be intentionally applied
to a person for diagnostic or therapeutic purposes by, or under
the direction of, persons |licensed as physicians, dentists,
chiropractors, podiatrists, or veterinarians in the State provided
their sources of radiation are licensed in accordance with
subchapter 2 and conformwi th the applicable provisions of this
chapter. [Eff 11/12/99] (Auth: HRS 88321-10, 321-11, 321-71)
(Imp: HRS 88321-1, 321-11(21), 321-71)

811-45-4 Inspections. (a) The departnent shall inspect
and examne facilities with sources of radiation in order to
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determ ne conpliance with this chapter. The frequency of
i nspections shall be deternined by the director

(b) If such inspection indicates that the facility is not
in conpliance with this chapter, the owner, operator, or user
shall be so notified in witing, with specification of any
defici enci es.

(c) Per sons conducting inspections relative to this
chapter shall have been trained in health physics and radiation
protection, the performance testing of radiation machines, and the
operation of instruments utilized for radiation detection and
measur enent, perfornmance standards testing of radiation machines,
and quality control neasures. Persons who have conpl eted training
shall be certified as conpetent by the director. The departnent
shal |l determ ne the extent of training. [Eff 11/12/99] (Auth:
HRS §8321-10, 321-11, 321-71) (lnmp: HRS §8321-1, 321-11(21),
321-71)

Hi storical Note: 811-45-4 is based substantially upon 8§11-40-15.
[Eff 11/5/81]

811-45-5 Proceedi ngs before director. (a) Wen the
director has grounds to believe that anyone has viol ated any
provi sion of these rules or of any order of the director, the
director may notify the alleged violator or violators of the
al l eged violation order and nay require that the alleged violator
appear before the director at a tine and place specified in the
noti ce, and answer the allegations. The notice and order shal
conmply with the chapter 91, HRS, procedures for contested cases.

(b) The director may issue an order for inmediate action
to protect the public health froman i mm nent and substantia
danger. The director shall provide an opportunity for a hearing
within twenty-four hours after service of the order. After a
heari ng pursuant to this subsection, the director may affirm
nodi fy, or rescind the order as appropriate. The director may
institute a civil action in any court of appropriate jurisdiction
for the enforcenment of any order issued pursuant to this
subsection. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-20,
321-71) (Inp: HRS §8321-1, 321-11(21), 321-20, 321-71)

811-45-6 Ceneral requirenents. (a) Each |licensee shal
mai ntai n records showi ng the receipt, transfer, and disposal of
all sources of radiation. Additional record requirenments are
specified in these rules.

(b) Each |icensee shall afford the departnment at al
reasonabl e tines entrance to private or public property for the
pur pose of inspecting and investigating conditions relative to
sources of radiation, physically exam ning sources of radiation
the premi ses, and the facilities wherein such sources of radiation
are used or stored.

(c) Each |icensee shall make available to the departnent
i nspection records nmintained pursuant to these rules. Copies of
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such records shall be submitted to the departnment upon request.

(d) Each |icensee shall perform upon instructions fromthe
departnment, or shall utilize a qualified nmedical physicist, or
shall permit the departnment to perform such reasonable tests as
the departnent deens appropriate or necessary including, but not
limted to, tests of:

(D Sources of radiation;

(2) Facilities wherein sources of radiation are used or

st ored;
(3) Radi ati on detection and nmonitoring instrunments; and
(4) O her equi pnment and devices used in connection with
utilization or storage of licensed sources of
radi ati on.

(e) Upon recei pt of an inspection report rendered by the
departnent, each licensee shall conplete corrective action to neet
the requirenments of this chapter in the tinme period specified by
the departnent. |f additional tine is necessary to conplete
corrective action, a witten request shall be subnitted to the
departnent for review and determ nati on before the date specified
for conpletion of corrective action. [Eff 11/12/99] (Auth: HRS
§8321-10, 321-11, 321-71) (Inp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-7 Additional requirenments. The department may
i rpose upon any licensee or person such requirements in addition
to those established in these rules as it deens appropriate or
necessary to mninize danger to public health and safety or
property. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
(Imp: HRS 8§8321-1, 321-11(21), 321-71)

§11-45-8 Reser ved.

§11-45-9 Reser ved.

§11-45-10 Reserved.

811-45-11 Prohibited uses. (a) The follow ng sources of

radi ati on shall not be used:

(D A hand-hel d fluoroscopi c screen using x-ray equi pment
unless it has been listed in the Registry of Sealed
Source and Devices or accepted for certification by
the U S. Departnment of Health and Human Services.

(2) A direct view fluoroscopic unit wthout inmage
i ntensification.

(3) A shoe-fitting fluoroscopic device.

(4) loni zing radiation from sources of radiation for
denonstration purposes which violate the exposure
limtations and the as-low as-is-reasonabl y-achievabl e
(ALARA) principle specified in subchapter 4.
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(5) Except for sources of radiation exenpted froma
license, sources of radiation which have no |icense.
[Eff 11/12/99] (Auth: HRS 8§8321-10, 321-11, 321-71)
(Inp: HRS 88321-1, 321-11(21), 321-71)

8§11-45-12 Reserved.

8§11-45-13 Units of exposure and dose. (a) As used in
these rules, the unit of exposure is the coul onb per kil ogram
(C/kg). One roentgen is equal to 2.58 x 10°* coul onmb per kil ogram
of air.

(b) As used in these rules, the units of dose are:

(1) Gay (Gy) is the SI unit of absorbed dose. One gray

is equal to an absorbed dose of one joule per kilogram
(one hundred rads).

(2) Rad is the special unit of absorbed dose. One rad is
equal to an absorbed dose of one hundred erg per gram
or 0.01 joule per kilogram (0.01 gray).

(3) Remis the special unit of any of the quantities
expressed as dose equivalent. The dose equivalent in
remis equal to the absorbed dose in rad multiplied by
the quality factor (one rem= 0.01 sievert).

(4) Sievert is the SI unit of any of the quantities
expressed as dose equivalent. The dose equivalent in
sievert is equal to the absorbed dose in gray
multiplied by the quality factor (one sievert = one
hundred rens).

(c) As used in these rules, the quality factors for
converting absorbed dose to dose equival ent are shown in Appendi x
A of this subchapter.

(d) If it is nore convenient to nmeasure the neutron
fluence rate than to determnmine the neutron dose equivalent rate in
si evert per hour or rem per hour, as provided in subsection (c),
one rem (0.01 sievert) of neutron radiati on of unknown energies
may, for purposes of these rules, be assunmed to result froma
total fluence of twenty five mllion neutrons per square
centineter incident upon the body. |If sufficient information
exists to estimte the approxi mate energy distribution of the
neutrons, the licensee may use the fluence rate per unit dose
equi val ent or the appropriate Q value from Appendix B of this
subchapter to convert a neasured tissue dose in gray or rad to
dose equivalent in sievert or rem

(e) The exhibits at the end of chapter 11-45 entitled
"Appendi x A of Subchapter 1, Quality Factors and Absorbed Dose
Equi val enci es (2/2/93)" and "Appendi x B of Subchapter 1, Mean
Quality Factors, Q and Fluence Per Unit Dose Equival ent for
Monoenergetic Neutrons (2/2/93)" are made a part of this section
[Eff 11/12/99] (Auth: HRS 88321-10, 321-11, 321-71) (Inp: HRS
§8321-1, 321-11(21), 321-71)
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8§11-45-14 Units of radioactivity. For purposes of these
rules, activity is expressed in the SI unit of becquerel (Bq) or
in the special unit of curie (C), or their nmultiples, or
di sintegrations or transformations per unit of tine:

(D) One becquerel (Bg) = one disintegration or
transformati on per second (s'?).

(2) One curie (Ci) = 3.7 x 10 disintegrations or
transformations per second = 3.7 x 10 becquerel (Bq)
= 2.22 x 102 disintegrations or transformations per
mnute. [Eff 11/12/99] (Auth: HRS §§321-10, 321-11,
321-71) (lnmp: HRS §8321-1, 321-11(21), 321-71)

8§11-45-15 Penalties and injunctions. Any person who
vi ol ates any provisions of this chapter is subject to the
penal ti es pursuant to 8321-18, HRS, the renedi es pursuant to 8321-
20, HRS, and injunctions pursuant to 8603-23, HRS.
[Eff 11/12/99] (Auth: HRS 88321-10, 321-11, 321-71) (Inp: HRS
§8321-1, 321-11(21), 321-71)

Hi storical Note: 811-45-15 is based substantially upon 811-40-
18. [Eff 11/5/81]

811-45-16 Severability. |If any provisions of this chapter
or its application to any person or circunstances, is held
invalid, the application of such provision to other persons or
ci rcunst ances, and the remai nder of this chapter, shall not be
affected thereby. [Eff 11/12/99] (Auth: HRS 8§8321-10, 321-11
321-71) (lnp: HRS §8321-1, 321-11(21), 321-71)

Hi storical Note: 811-45-16 is based substantially upon 811-40-
19. [Eff 11/5/81]

SUBCHAPTER 2
Li cense

8§11-45-17 Purpose and scope. (a) This subchapter
establishes requirenents for the |licensing of sources of
radi ati on, the licensing of persons providing radiation services,
and the licensing of persons transporting or delivering
radi oactive material to a carrier for transport.

(b) In addition to the requirenments of this subchapter, al
licensees are subject to the applicable provisions of other
subchapters of this chapter. [Eff 11/12/99] (Auth: HRS 8§8321-
10, 321-11, 321-71) (lmp: HRS 88321-1, 321-11(21), 321-71)

8§11-45-18 Exenptions. (a) The follow ng radiation
machi nes are exenpt fromthe requirenents of this subchapter
(1) El ectroni c equi prent that produces radiation
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(2)

(3)
(b)

incidental to its operation for other purposes is
exenpt fromthe license and notification requirenments
of this subchapter, provided that the dose equival ent
rate averaged over an area of ten square centinmeters
does not exceed 0.5 mllirem (five mcrosieverts) per
hour at five centinmeters from any accessible surface
of such equi prent;

Radi ati on nmachines while in transit or storage

i nci dent thereto; and

Donestic tel evision receivers;

The foll owing source material is exenpt fromthe

requi renents of this subchapter

(1)

(2)
(3)

(4)

(5)

Any chemi cal m xture, conmpound, solution, or alloy in

which the source material is by weight |ess than one-

twentieth of one percent (0.05 percent) of the

m xture, conpound, solution, or alloy;

Unrefined and unprocessed ore contai ni ng source

mat eri al ;

Any quantities of thorium contained in:

(A I ncandescent gas mantl es;

(B) Vacuum t ubes;

(O Wel di ng rods;

(D) El ectric lanps for illum nating purposes
provi ded that each | anp does not contain nore
than fifty mlligranms of thorium

(E) Germicidal | anps, sunlanps, and | anps for

outdoor or industrial |ighting provided that
each | anp does not contain nore than two grans
of thorium

(F) Rare earth netals and conpounds, nmixtures, and
products contai ning not nmore than 0.25 percent
by wei ght thorium uranium or any comnbination
of these; and

(G Per sonnel neutron dosineters, provided that each
dosi neter does not contain nore than fifty
mlligranms of thorium

Source material contained in the foll ow ng products:

(A G azed ceranmi c tabl eware, provided that the
gl aze contains not nore than twenty percent by
wei ght source materi al

(B) G assware contai ning not nore than ten percent
by wei ght source material, but not including
commerci ally manufactured gl ass brick, pane
glass, ceranmic tile, or other glass or ceramc
used in construction;

(O d ass enanel or glass enanel frit containing not
nore than ten percent by weight source nmateria
i mported or ordered for inportation into the
United States, or initially distributed by
manufacturers in the United States, before July
25, 1983; and

(D) Pi ezoel ectric ceram ¢ containing not nore than
two percent by weight source material

Phot ographic film negatives, and prints containing
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urani um or thorium

(6) Any finished product or part fabricated of, or
cont ai ni ng, tungsten-thorium or magnesi umthorium
al l oys, provided that the thoriumcontent of the alloy
does not exceed four percent by weight and that this
exenption shall not be deened to authorize the
chemical, physical, or netallurgical treatmnment or
processi ng of any such product or part;

(7) Urani um contai ned in counterweights installed in
aircraft, rockets, projectiles, and nissiles, or
stored or handled in connection with installation or
renmoval of such counterwei ghts, provided that:

(A The counterwei ghts are manufactured in
accordance with a specific license issued by the
U.S. Nucl ear Regul atory Comnr ssion, authorizing
distribution by the |icensee pursuant to 10
C.F.R Part 40;

(B) Each counterwei ght has been inpressed with the
following | egend clearly |egible through any
pl ati ng or other covering: "DEPLETED URAN UM';

(O Each counterwei ght is durably and |egibly
| abel ed or marked with the identification of the
manuf acturer and the statenent: "UNAUTHORI ZED
ALTERATI ONS PRCHI BI TED"'; and

(D) Thi s exenption shall not be deened to authorize
the chemical, physical, or netallurgica
treatment or processing of any such
counterwei ghts other than repair or restoration
of any plating or other covering;

(8) Nat ural or depleted uranium netal used as shiel ding
constituting part of any shipping container, provided
t hat :

(A The shi ppi ng container is conspicuously and
l egibly inpressed with the | egend " CAUTI ON -
RADI CACTI VE SHI ELDI NG - URANI UM'; and

(B) The uraniumnetal is encased in mld steel or
equally fire resistant nmetal of nininmum wal
t hi ckness of one eighth inch (3.2 mllineters);
(9) Thorium contained in finished optical |enses, provided
that each | ens does not contain nore than thirty
percent by weight of thorium and that this exenption
shal |l not be deemed to authorize either
(A The shaping, grinding, or polishing of such |ens
or manufacturing processes other than the
assenbly of such lens into optical systenms and
devices without any alteration of the lens; or

(B) The recei pt, possession, use, or transfer of
thori um contained in contact |enses, or in
spectacles, or in eyepieces in binoculars or
ot her optical instrunents;

(10) Uranium contained in detector heads for use in fire
detection units, provided that each detector head
contai ns not nmore than 0.005 mcrocuries of uranium
and
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(11

(12

(¢)

mat eri al

(1)

(2)

(3)

)

)

is

Thorium contained in any finished aircraft engine part

cont ai ni ng nickel-thoria alloy, provided that:

(A The thoriumis dispersed in the nickel-thoria
alloy in the formof finely divided thoria
(thorium di oxi de), and

(B) The thoriumcontent in the nickel-thoria alloy
does not exceed four percent by weight.

Source material licensed by the U S. Nucl ear

Regul at ory Conmi ssi on.

The foll owi ng radi oactive material other than source

exenpt fromthe requirenments of this subchapter

Products containing radi oactive material introduced in

concentrations not in excess of those listed in

Appendi x A of this subchapter;

Radi oactive material in individual quantities each of

whi ch does not exceed the applicable quantity set

forth in Appendix B of this subchapter;

Ti mepi eces or hands or dials containing not nore than

the foll owi ng specified quantities of radioactive

mat eri al and not exceeding the follow ng specified

radi ati on dose rate:

(A Twenty-five mllicuries (nine hundred twenty-
five nmegabecquerels) of tritiumper tinepiece;
(B) Five millicuries (one hundred eighty-five

nmegabecquerel s) of tritium per hand;

(O Fifteen millicuries (five hundred fifty-five
nmegabecquerel s) of tritiumper dial (bezels when
used shall be considered as part of the dial);

(D) One hundred mcrocuries (3.7 negabecquerel s) of
promet hi um 147 per watch or two hundred
m crocuries (7.4 negabecquerels) of promethium
147 per any other tinmepiece;

(E) Twenty microcuries (0.74 negabecquerel s) of
promet hi um 147 per watch hand or forty
m crocuries (1.48 nmegabecquerel s) of pronethium
147 per other tinmepiece hand;

(F) Sixty mcrocuries (2.22 negabecquerels) of
promet hi um 147 per watch dial or one hundred
twenty microcuries (4.44 negabecquerel s) of
promet hi um 147 per other tinmepiece dial (bezels
when used shall be considered as part of the
dial);

(G The radi ation dose rate from hands and dials
cont ai ni ng pronethi um 147 shall not exceed, when

measured through fifty mlligrans per square
centi meter of absorber;

(H) For wrist watches, 0.1 mllirad (one m crogray)
per hour at ten centineters from any surface;

(n For pocket watches, 0.1 millirad (one m crogray)
per hour at one centineter from any surface;

(J) For any other tinmepiece, 0.2 mllirad (two

nm crogray) per hour at ten centineters from any
surface; and
(K) One microcurie (thirty-seven kil obecquerels) of
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radi um 226 per tinepiece in tinepieces acquired
before the effective date of this chapter;

(4) Lock illum nators containing not more than fifteen
millicuries (five hundred fifty-five nmegabecquerels)
of tritiumor not nore than two nillicuries (seventy-

four megabecquerels) of promethium 147 installed in
aut onobil e |l ocks. The radiation dose rate from each
lock illum nator containing pronmethium 147 shall not
exceed one nmillirad (ten mcrogray) per hour at one
centineter fromany surface when nmeasured through
fifty mlligrans per square centineter of absorber
(5) Preci si on bal ances contai ning not nore than one
millicurie (thirty-seven negabecquerels) of tritium
per bal ance or not nore than 0.5 millicurie (18.5
nmegabecquerel s) of tritium per bal ance part;
(6) Aut onobi | e shift quadrants containing not nore than
twenty-five mllicuries (nine hundred twenty-five
megabecquerel s) of tritium
(7) Mari ne conpasses containing not nore than seven
hundred fifty millicuries (27.8 gi gabecquerels) of
tritiumgas and other marine navigational instrunents
contai ning not nmore than two hundred fifty millicuries
(9. 25 gigabecquerels) of tritium gas;
(8) Thernostat dials and pointers containing not nore than
twenty-five mllicuries (nine hundred twenty-five
nmegabecquerel s) of tritium per thernostat;
(9) El ectron tubes; provided, that each tube does not
contain nore than one of the follow ng specified
quantities of radioactive nmaterial
(A One hundred fifty millicuries (5.55
gi gabecquerel s) of tritium per mcrowave
receiver protector tube or ten mllicuries
(three hundred seventy negabecquerel s) of
tritium per any other electron tube;

(B) One microcurie (thirty-seven kil obecquerels) of
cobal t - 60

(O Five mcrocuries (one hundred eighty-five
ki | obecquerel s) of nickel-63;

(D) Thirty mcrocuries (1.11 negabecquerel s) of
krypt on- 85;

(E) Five mcrocuries (one hundred eighty-five
ki | obecquerels) of cesium 137; and

(F) Thirty mcrocuries (1.11 negabecquerel s) of
promet hi um 147
And provided further, that the radi ati on dose
rate fromeach el ectron tube containing
radi oactive material shall not exceed
one mllirad (ten mcrogray) per hour at one
centineter fromany surface when nmeasured
t hrough seven nilligrans per square centineter
of absor ber;

(10) lonizing radiation measuring instrunents containing,
for purposes of internal calibration or
st andardi zati on, one or nore sources of radioactive
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(11)

(12)

(13)

(14)
(15)

(d)

mat eri al, provided that:

(A Each source contains no nore than one exenpt
quantity set forth in Appendix B of this
subchapter; and

(B) Each instrunent contains no nore than ten exenpt
quantities. For purposes of this requirenent,
an instrunent's source(s) nay contain either one
or different types of radionuclides and an
i ndi vi dual exenpt quantity nmay be conposed of
fractional parts of one or nore of the exenpt
quantities in Appendix B of this subchapter,
provi ded that the sum of such fractions shal
not exceed unity; and

(O 0.05 microcuries (1.85 kil obecquerels) of
americium 241,

Spark gap irradiators containing not nore than one

m crocuries (thirty-seven kil obecquerels) of cobalt-60

per spark gap irradiator for use in electrically

ignited fuel oil burners having a firing rate of at

| east three gallons (11.4 liters) per hour

Sel f -1 umi nous products containing radi oactive

mat eri al :

(A Tritium krypton-85 or pronethium 147 in self-
| um nous products manufactured, processed,
produced, inported, or transferred in accordance
with a specific license issued by the U S
Nucl ear Regul atory Conmm ssion pursuant to 10
C.F.R 832.22, which authorizes the transfer of
the product to persons who are exenpt from
regul atory requirenments; and

(B) Articles containing |less than 0.1 mcrocuries
(3.7 kil obecquerels) of radium 226 which were
acquired before the effective date of this
chapter;

Radi oactive material in gas and aerosol detectors

designed to protect |ife or property fromfires and

ai rborne hazards provi ded that detectors containing

radi oactive material shall have been manufactured,

i mported, or transferred in accordance with a specific

license issued by the U S. Nucl ear Regul atory

Conmmi ssion pursuant to 10 C.F. R ?32.26, which

authorizes the transfer of the detectors to persons

who are exenpt fromregul atory requirenents;

Synthetic plastic resins containing scandi um 46 which

are designed for sand consolidation.

Radi oactive material other than source materi al

licensed by the U. S. Nucl ear Regul atory Conmi ssion.

The foll owi ng persons are exenpt fromthe requirenents

of this subchapter:

(1)

Common and contract carriers, freight forwarders, and
war ehousenmen whi ch are subject to the requirements of
the U S. Departnment of Transportation in 49 C.F. R
Parts 170 through 189 or the U S. Postal Service in
the Postal Service Manual (Donestic Mail Manual),
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Section 124.3 incorporated by reference, 39 C.F.R
8111. 11 (1974), and the U.S. Postal Service are exenpt
fromthe requirenents of this subchapter to the extent
that they transport or store radioactive material in
the regul ar course of their carriage for others or
storage incident thereto.

(2) Any person who delivers to a carrier for transport a
package containing radi oactive material having a
specific activity not greater than 0.002 nicrocuries
per gram (seventy-four becquerels/gram, or a package
containing no nore than a Type A quantity of
radi oactive material which contains no fissile
radi oactive material.

(e) The exhibits at the end of chapter 11-45 entitled
"Appendi x A of Subchapter 2, Exenpt Concentrations (2/2/93)" and
"Appendi x B of Subchapter 2, Exenpt Quantities (2/2/93)", are nade
a part of this section. [Eff 11/12/99] (Auth: HRS 8§8321-10,
321-11, 321-71) (lnp: HRS 8§8321-1, 321-11(21), 321-71)

§11-45-19 Reserved.

§11-45-20 Reserved.

§11-45-21 Reserved.

811-45-22 Application for license. (a) Al persons
purchasi ng or acquiring any radiation machine, which is not exenpt
pursuant to section 11-45-18 after the effective date of these
rules, shall apply for a license with the departnent at | east
si xty days before purchasing, acquiring, or operating any
radi ati on machi ne.

(b) Al |l persons purchasing or acquiring any radi oactive
material, which is not exenpt pursuant to section 11-45-18 after
the effective date of these rules, shall apply for a license with
the departnent at |east sixty days before purchasing or acquiring,
storing, manufacturing, using, or handling any radi oactive
mat eri al .

(c) Any person who is engaged in the business of selling,
| easing, installing, or offering to install radiation machines,
engaged in the business of furnishing or offering to furnish
radi ati on machi ne servicing or services, engaged in the business
of furnishing radiation services for radi oactive naterial s,
engaged in the business of providing health physics services, or
engaged in the business of providing nmedical physics services in
this State shall apply for a license of such services with the
departnent at | east sixty days before furnishing or offering to
furni sh any such services.

(d) Any person, other than those who are exenpt under
section 11-45-18, who is engaged in transporting or delivering
radi oactive material to a carrier for transport shall apply for a
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license with the departnment at |east sixty days before furnishing
such services.

(e) Application for a license shall be conpleted on forms
furni shed by the departnment and shall contain all the information
requi red by the form and acconpanying instructions. Information
i ncl udes:

(D Applicant identification;

(2) Type of facility or service;

(3) Pur pose of source of radiation use;

(4) Location of radiation facility or service;

(5) Li sting of each radiation machine according to the
manuf acturer's nanme, nodel nunber, serial nunber, and
date of manufacture of the control assenbly;

(6) Li sting of radioactive materials and mexi mum activity;

(7) Current curriculumvitae and copi es of board
certification for applicants of health physics
services or nedical physics services.

(8) Identification of the radiation machine installer; and
(9) Such other information deened as the director may
request.

(f) The director shall not act upon or consider any
i nconpl ete application for a license. An application shall be
deened conplete only when all required and requested information
i ncluding the application form have been submtted.

(9) Every application shall be signed by the applicant and
shall constitute an acknow edgnent and agreenent that the
applicant shall conply with all the conditions of the |license and
this chapter.

(h) The director may require the submi ssion of additiona
informati on after the application has been subnitted, and may
ensure that, if an application is inconplete or otherw se
deficient, processing of the application shall not be conpleted
until such tine as the applicant has subnmitted all required
i nformati on or otherw se corrected the deficiency.

(i) The failure of the director to act on a conpleted
application within sixty days of the receipt of such application,
shall be deened a grant of such application; provided that the
applicant acts consistently with the application process.

(J) The application for a license shall be acconpani ed by
a non-refundable, initial |icense fee per facility payable to the
departnment. The initial license fee schedul e according to type of
facility or services is as foll ows:

(D Medi cal x-ray facility with eight or nore x-ray units

- $150.

(2) Medi cal x-ray facility with nore than four but |ess

than eight x-ray units - $100.

(3) Medi cal x-ray facility with four or less x-ray units -

$50.

(4) Chiropractic x-ray facility - $50.

(5) Dental x-ray facility with nore than four x-ray units

- $50.

(6) Dental x-ray facility with four or less x-ray units -

$30.

(7) Podi atry x-ray facility - $30.
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(8) Veterinary x-ray facility - $30.

(9) Radi ation therapy facility - $100.

(10) Medical radionuclide facility - $100.

(11) Industrial radi ography - $50

(12) Al other radiation facilities - $30.

(13) Radiation services - $30.

(k) The license fee for an entity with nore than one type
facility or services shall be the fee for the type of facility or
services with the highest dollar value. [Eff 11/12/99] (Auth:
HRS §§321-10, 321-11, 321-11.5, 321-27, 321-71) (Inp: HRS §8321-
1, 321-11(21), 321-11.5, 321-27, 321-71)

811-45-23 Issuance of license. (a) Upon determ nation
that an applicant neets the requirenents of the rules, the
departnent shall issue a license.

(b) All persons with sources of radiation registered with
the departnent before the effective date of these rules shall be
i ssued a |license after paynment of the appropriate license fee
unl ess the use and/or the source of radiation is prohibited by
section 11-45-11. The departnent shall deternmi ne the duration and
expiration date of the initial license to establish the beginning
of the biennial period.

(c) Al |l persons approved by the departnment as qualified
experts under chapter 11-40 before the effective date of these
rul es shall be issued a license after paynment of the appropriate
license fee. The departnment shall determ ne the duration and
expiration date of the initial license to establish the beginning
of the biennial period.

(d) The departnent may incorporate in the license at the
time of issuance or thereafter by appropriate notification, rule,
or order, such additional requirements and conditions as it deens
appropriate or necessary.

(e) No person shall conduct activities with sources of
radi ati on or provide radiation services specified in section 11-
45-22 without a license.

(f) Each license shall expire on the date specified by the
departnment biennially.

(9) The original license shall be posted in a |location
which is visible to individuals utilizing the facility.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-24 Renewal of license. (a) Al licensees shal
renew their license biennially before the expiration date by
submtting a renewal application on a form furnished by the
departnent and a renewal license fee according to the initial fee
schedul e in section 11-45-22.

(b) Notices to renew |icenses shall be mailed biennially
to licensees at the addresses recorded by the departnent. Failure
to receive the notice shall not be a valid reason for not renew ng
i censes.

(c) A renewal application shall contain all the
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i nformati on required by the form and acconpanyi ng instructions.
Thi s incl udes:

(D Li censee identification;

(2) Change in nanme, type, purpose, or location of facility
or service

(3) Current listing of each radiati on machi ne according to
t he manufacturer's name, nodel nunber, serial nunber,
and date of manufacture of the control assenbly;

(4) Current listing of radioactive materials and maxi mum
activity;

(5) Current curriculumvitae and copies of new board
certification for health physicists and nedi ca
physi ci sts; and

(6) Such other information deened as the director may
request.

(d) The director shall not act upon or consider any

i nconpl ete renewal application for a license. An application
shall be deened conplete only when all required and requested
i nformation, including application form have been submitted.

(e) Every renewal application shall be signed by the
licensee and shall constitute an acknow edgnment and agreenent that
the licensee shall conply with all the conditions of the license
and this chapter.

(f) The director may require the submi ssion of additiona
informati on after the renewal application has been subnmitted, and
may ensure that, if an application is inconplete or otherw se
deficient, processing of the application shall not be conpleted
until such tine as the licensee has submitted all required
i nformati on or otherw se corrected the deficiency.

(9) The failure of the director to act on a conpleted
renewal application within sixty days of the receipt of such
application, shall be deenmed a grant of such application; provided
that the licensee acts consistently with the application process.

(h) Renewal fees received by mail shall be considered as
pai d when due if the envel ope bears the postnmark of the expiration
date or earlier.

(i) Any |icense which is not renewed shall be declared
def unct .

(J) The licensee shall neet all requirenents pursuant to
this chapter before renewal of a license. At the discretion of
the director, renewal of license may be allowed if corrective
actions are acceptable to the director. [Eff 11/12/99] (Auth:
HRS §§321-10, 321-11, 321-11.5, 321-27, 321-71) (Inp: HRS 8§8321-
1, 321-11(21), 321-11.5, 321-27, 321-71)

811-45-25 Report of changes. The licensee shall notify the
departnment in witing of any change which woul d render the
i nformati on contained in the |icense no | onger accurate.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)
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811-45-26 Approval not inplied. No person, in any
advertisenent, shall refer to the fact that a facility with
sources of radiation is licensed, and no person shall state or
inmply that any activity under such |license has been approved by
the departnent. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11
321-71) (Inp: HRS 88321-1, 321-11(21), 321-71).

811-45-27 Assenbly and transfer. (a) No radiation
machi nes shall be assenbled or installed in a facility which does
not have a current |icense.

(b) No source of radiation shall be transferred to a

facility which does not have a current |icense.
(c) No person shall manufacture, sell, |ease, transfer
| end, assenble, or install one or nore conponents of radiation
machi nes or the supplies used in connection with such machi nes
wi t hout having a current |icense. Radiation nmachines and supplies
when properly placed in operation and used shall neet the
requi renents of this chapter

(d) Any person who sells, |leases, transfers, |ends,
di sposes, assenbles, or installs one or nore conponents of
radi ati on machines in this State shall notify the departnment
within fifteen days of:

(D The nane and address of persons who have received
t hese machi nes;

(2) The manufacturer, nodel, and serial nunmber of the
control assenbly of each radiation machine
transferred; and

(3) The date of transfer of one or nore radiation machine
conmponents.

(e) The following itens are exenpt fromthe requirenents

speci fied in subsection (d):

(D Rel oaded or replacenent tube housing assenblies that
are reinstalled in or newy assenbled into an existing
X-ray system

(2) Certified accessory conponents that have been
identified as such to the U S. Departnment of Health
and Human Servi ces;

(3) Repai red conponents, whether or not renoved fromthe
system and reinstalled during the course of repair
provi ded the original installation into the x-ray
system was reported; or

(4) Conponents installed tenmporarily in an x-ray systemin
pl ace of conponents renoved tenporarily for repair
provi ded the tenporarily installed conponent is
identified by a tag or | abel bearing the follow ng
i nformati on:

"Tenporarily Installed Conponent

This certified conmponent has been assenbl ed,
install ed, adjusted, and tested by nme according
to the instructions provided by the
manuf act urer.
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Si ghat ure

Conpany Name

Street Address, P.O Box
City, State, Zip Code
Date of Installation”

The repl acenment of the tenporarily installed conponent
by a conponent other than the conponent originally
renmoved for repair shall be reported as specified by
subsection (d).

(f) In the case of diagnostic x-ray systens which contain
one or nore certified conponents, a copy of the assenbler's report
prepared in conpliance with requirenments of the federal diagnostic
x-ray standard, 21 C.F. R 8§1020.30(d), shall be subnitted to the
departnment within fifteen days follow ng conpletion of the
assenbly. Such report shall suffice in lieu of any other report
by the assenbler. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11
321-71) (Inp: HRS 88321-1, 321-11(21), 321-71)

§11-45-28 Reserved.

§11-45-29 Reserved.

811-45-30 OQut-of-state source of radiation. (a) Before
any source of radiation currently licensed by another state or the
U.S. Nucl ear Regul atory Comr ssion is brought into the State, for
any tenporary use, the person proposing to bring such source into
the State shall give witten notice to the departnment at |east
seven wor ki ng days before such source is brought into the State.
The notice shall include:

(D The type of source of radiation;

(2) The nature, duration, and scope of use;

(3) The exact |ocation(s) where the source of radiation is

to be used, stored, and secured; and

(4) Copy of a license issued by the U S. Nucl ear

Regul at ory Conmi ssion, or copy of a |icense issued by
ot her states for the source of radiation.

(b) The person referred to in subsection (a) shall

(D Conply with all applicable rules; and

(2) Supply the departnment with such other information as

the departnent may reasonably request.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
(Imp: HRS 88321-1, 321-11(21), 321-71)

811-45-31 Prohibitions. No radiation facility |icensee
shall allow any person in the business of providing radiation
machi ne installation or radiation services to furnish such
services to their sources of radiation or to a facility that does
not have a valid license issued by the departnment. This does not
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i ncl ude persons who provide radiation nmachine installation or

radi ati on services for their own facility.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

SUBCHAPTER 3
SHI ELDI NG EVALUATI ON AND AREA RADI ATI ON SURVEY

811-45-32 Purpose and scope. This subchapter establishes
requi renents for shielding of facilities with sources of
radi ation. This subchapter applies to all licensees and persons
who intend to obtain sources of radiation.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-33 Shielding evaluation. (a) Before construction
the construction plans of all new facilities, or nodifications of
existing facilities, utilizing sources of radiation shall be
subnmitted to the departnent for review and approval. These plans
shall show, as a minimm the follow ng:

(D Normal | ocation of the source of radiation;

(2) General direction(s) of the useful beam for x-ray

devi ces;
(3) Locations of any wi ndows and doors;
(4) If the source of radiation is an x-ray device, the

| ocation of the operator's booth or position and the
| ocation of the control assenbly;

(5) Structural conposition, dinensions, and thickness of
all walls, doors, partitions, floor, and ceiling of

room(s);
(6) Di mensi ons and thickness of lead (in inches,
mllimeters, or nom nal weight in pounds for a one

square foot section) specified for walls, doors,
partitions, floors, or ceiling of rooms);

(7) Di mensi ons of the roon(s);

(8) Type of occupancy of all adjacent roons and areas

i nclusi ve of space above and bel ow the roon(s) with
sources of radiation; and

(9) If there is an exterior wall, the distance to the

cl osest area(s) where it is likely that individuals
may be present.

(b) The licensee or person intending to establish a
facility or operation with sources of radiation shall utilize the
services of a qualified nmedical physicist to determ ne the
shiel ding requirenments of the new facility or nodification of an
existing facility. A witten shielding evaluation report by the
qual i fied medi cal physicist shall be submitted with the
architectural and electrical plans to the departnment as specified
in subsection (a). The evaluation report shall include, but not
[imted to:

(D The anti ci pated workl oad or exposure fromthe source

45- 47



§11-45-33

of radiation; and

(2) Al'l basic assunptions used in the devel opnent of the

shi el di ng specifications.

(3) Al'l other relevant shielding specifications.

(c) The shi el ding specifications on the construction plan
shall be equal or greater than the shielding specifications
identified on the qualified nmedical physicist's shielding
eval uation report.

(d) The approval of radiation shielding by the departnent
shall not preclude the requirenment of additional nodifications
shoul d a subsequent anal ysis of operating conditions indicate a
change in spatial relationship in the radiation facility or
conditions which may be contrary to the requirenents in subchapter
4.

(e) A shi el ding eval uation before construction is optiona
for the foll ow ng:

(D Dental facilities;

(2) Podiatric facilities; or

(3) Facilities determ ned by the departnent.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
(Imp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-34 Area radiation survey. (a) An area radiation
survey of a new facility or nmodification to an existing facility
shall be conducted by, or under the direction of, a qualified
nmedi cal physicist within six nonths after the beginning of its
operation to determ ne conpliance with subchapter 4.

(b) The licensee shall forward a report of the area
radi ati on survey to the departnment within thirty days after the
conpl eti on of the survey.

(c) A subsequent area radiation survey of the facility
shall be conducted if the follow ng occur

(D Changes in the nunmber of sources of radiation; or

(2) Changes in the spatial relationship of sources of

radi ation, relative to walls, partitions, doors,
floors, ceilings; or

(3) Changes in workload or utilization of the source of

radi ati on; or

(4) Condi tions which may be contrary to subchapter 4.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
(Imp: HRS 88321-1, 321-11(21), 321-71)

§11-45-35 Reserved.

SUBCHAPTER 4
STANDARDS FOR PROTECTI ON AGAI NST RADI ATl ON
811-45-36 Purpose and scope. This subchapter establishes

standards for protection against ionizing radiation resulting from
activities conducted pursuant to licenses issued by the
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departnment. These standards are designed to control the receipt,
possessi on, use, transfer, and di sposal of sources of radiation by
any licensee so the total dose to an individual, including doses
resulting fromall sources of radiation other than background

radi ati on, does not exceed the standards for protection against
radi ati on prescribed in this subchapter. However, nothing in this
subchapter shall be construed as |linmting actions that nmay be
necessary to protect health and safety. The limts in this
subchapter do not apply to doses due to background radiation, to
exposure of patients to radiation for the purpose of nedica

di agnosi s or therapy, or to voluntary participation in nmedica
research prograns. [Eff 11/12/99] (Auth: HRS 8§8321-10, 321-11
321-71) (Inp: HRS 88321-1, 321-11(21), 321-71)

811-45-37 Exenptions. Sources of radiation |licensed by the
U.S. Nucl ear Regul atory Comni ssion are exenpt fromthe
requi renents of this subchapter to the extent they are regul ated
by the U S. Nucl ear Regul atory Comm ssi on.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-38 Inplenmentation. (a) Any existing license
condition that is nore restrictive than subchapter 4 remains in
force until there is an anendnent or renewal of the |license.

(b) If a license condition exenpts a licensee froma
provi si on of subchapter 4 in effect on or before effective date of
these rules, it also exenpts the |icensee fromthe correspondi ng
provision of this subchapter. [Eff 11/12/99] (Auth: HRS §8321-
10, 321-11, 321-71) (lnmp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-39 Radiation protection programs. (a) Each
i censee shall devel op, docunent, and inplenment a radiation
protection program sufficient to ensure conpliance with the
provi sions of this subchapter and acceptable to the departnent.

(b) The licensee shall use, to the extent practicable,
procedures and engi neering controls based upon sound radiation
protection principles to achi eve occupati onal doses and doses to
menbers of the public that are as |ow as is reasonably achievabl e
(ALARA) .

(c) The departnent shall specify the m ninumrequirenents
for the radiation protection program according to sources of
radi ati on and type of radiation activity and facility.

(d) The licensee shall, at |least annually, review the
radi ati on protection program content and inplenentation.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-40 Occupational dose limts for adults. (a) The
licensee shall control the occupational dose to individual adults,
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except for planned special exposures, to the follow ng dose
limts:

(D An annual limt, which is the nore restrictive of:

(A The total effective dose equival ent being equa
to five rens (0.05 sievert); or

(B) The sum of the deep dose equival ent and the
committed dose equivalent to any individua
organ or tissue other than the lens of the eye
bei ng equal to fifty renms (0.50 sievert).

(2) The annual limts to the lens of the eye, to the skin,
and to the extrenmities which are:

(A An eye dose equivalent of fifteen rems (0.15
sievert), and

(B) A shal | ow dose equi valent of fifty rems (0.50
sievert) to the skin or to any extremty.

(b) Doses received in excess of the annual limts,

i ncl udi ng doses received during acci dents, energencies, and

pl anned speci al exposures, shall be subtracted fromthe limts for
pl anned speci al exposures that the individual nay receive during
the current year and during the individual's lifetinmne.

(c) The assi gned deep dose equi val ent and shal | ow dose
equi val ent shall be for the portion of the body receiving the
hi ghest exposure determ ned as follows:.

(D The deep dose equival ent, eye dose equival ent and
shal | ow dose equi val ent may be assessed from surveys
or other radiation measurenents for the purpose of
denonstrating conpliance with the occupati onal dose
limts, if the individual nonitoring device was not in
the regi on of highest potential exposure, or the
results of individual nonitoring are unavail abl e.

(2) Reserved.

(d) Derived air concentration (DAC) and annual limt on

i ntake (ALI) values are presented in Table | of Appendix B and may
be used to deternmine the individual's dose and to denobnstrate
conpliance with the occupational dose limts.

(e) Not wi t hst andi ng the annual dose limts, the |icensee
shall limt the soluble uraniumintake by an individual to ten
mlligranms in a week in consideration of chenmical toxicity. See
footnote 3 of Appendix B

(f) The licensee shall reduce the dose that an individua
may be allowed to receive in the current year by the amount of
occupati onal dose received while enployed by any other person

(9) Appendi x B to Part D of the Conference of Radiation
Control Program Directors, Inc. Suggested State
Regul ati ons for Control of Radiation, Volune I,
Decenber 1995 Edition, entitled, "Annual Linmts on
Intake (ALI) and Derived Air Concentrations (DAC) of
Radi onucl i des for Cccupational Exposure; Effluent
Concentrations; Concentrations for Release to Sanitary
Sewerage", is made a part of this section and is
avail able fromthe departnment. [Eff 11/12/99] (Auth:
HRS §8§321-10, 321-11, 321-71) (lmp: HRS §8321-1,
321-11(21), 321-71)

45-50



§11-45-42

811-45-41 Conpliance with requirenents for sunmation of
external and internal doses. (a) |If the licensee is required to
nmoni t or pursuant to section 11-45-54(a) and (b), the licensee
shall denonstrate conpliance with the dose linits by summ ng
external and internal doses. |If the licensee is required to
nonitor only pursuant to section 11-45-54(a) or only pursuant to
section 11-45-54(b), then summtion is not required to denonstrate
conpliance with the dose limts. The licensee nay denonstrate
conpliance with the requirenents for summati on of external and
i nternal doses pursuant to subsections (b), (c), and (d). The
dose equivalents for the lens of the eye, the skin, and the
extrenmities are not included in the summtion, but are subject to
separate limts.

(b) If the only intake of radionuclides is by inhalation,
the total effective dose equivalent limt is not exceeded if the
sum of the deep dose equival ent divided by the total effective
dose equivalent limt, and one of the follow ng, does not exceed
unity:

(D The sum of the fractions of the inhalation ALI for

each radi onuclide, or
(2) The total nunber of derived air concentration-hours
(DAC- hours) for all radionuclides divided by two
t housand, or

(3) The sum of the calculated commtted effective dose
equivalents to all significantly irradi ated organs or
tissues (T) cal culated from bi oassay data using
appropriate biol ogical nodels and expressed as a
fraction of the annual limt. For purposes of this
requi renent, an organ or tissue is deened to be
significantly irradiated if, for that organ or tissue,
the product of the weighting factors, w, and the
conmitted dose equivalent, Hrs, per unit intake is
greater than ten percent of the maxi nrum wei ghted val ue
of Hs, that is, wHr s, per unit intake for any organ
or tissue.

(c) If the occupationally exposed individual also receives
an intake of radionuclides by oral ingestion greater than ten
percent of the applicable oral ALI, the |icensee shall account for
this intake and include it in denonstrating conpliance with the
[imts.

(d) The licensee shall evaluate and, to the extent
practical, account for intakes through wounds or skin absorption.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-42 Deternination of external dose from airborne
radi oactive material. (a) Licensees shall, when deternining the
dose from airborne radi oactive material, include the contribution
to the deep dose equival ent, eye dose equival ent, and shall ow dose
equi val ent from external exposure to the radioactive cloud. See
Appendi x B, footnotes 1 and 2.

(b) Ai rborne radi oactivity neasurenents and DAC val ues
shall not be used as the primary neans to assess the deep dose

45-51



§11-45-42

equi val ent when the airborne radioactive material includes
radi onucl i des ot her than noble gases or if the cloud of airborne
radi oactive material is not relatively uniform The determnination
of the deep dose equivalent to an individual shall be based upon
measurenents using instruments or individual nonitoring devices.
(c) Appendi x B to Part D of the Conference of Radiation
Control Program Directors, Inc. Suggested State Regul ations for
Control of Radiation, Volume |, Decenber 1995 Edition, entitled,
“Annual Limits on Intake (ALI) and Derived Air Concentrations
(DAC) of Radionuclides for Cccupational Exposure; Effluent
Concentrations; Concentrations for Release to Sanitary Sewerage",
is made a part of this section and is available fromthe
departnment. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
(Imp: HRS 88321-1, 321-11(21), 321-71)

811-45-43 Deternination of internal exposure. (a) For
pur poses of assessing dose used to deternine conpliance with
occupational dose equivalent limts, the |licensee shall, when
requi red under section 11-45-54, take suitable and tinely
nmeasurements of:

(D Concentrations of radioactive materials in air in work

areas; or

(2) Quantities of radionuclides in the body; or

(3) Quantities of radionuclides excreted fromthe body; or

(4) Combi nati ons of these neasurenents.

(b) Unl ess respiratory protective equi pnment is used, as
provi ded in section 11-45-60, or the assessnment of intake is based
on bi oassays, the licensee shall assume that an individual inhales
radi oactive material at the airborne concentration in which the
i ndi vidual is present.

(c) When specific information on the physical and
bi ochemi cal properties of the radi onuclides taken into the body or
t he behavior or the material in an individual is known, the
i censee may:

(D Use that information to calculate the conmtted
effective dose equivalent, and, if used, the |icensee
shal | document that information in the individual's
record; and

(2) Upon prior approval of the department, adjust the DAC
or ALl values to reflect the actual physical and
chemical characteristics of airborne radioactive
material, for exanple, aerosol size distribution or
density; and

(3) Separately assess the contribution of fractiona
i ntakes of Class D, W or Y conpounds of a given
radi onuclide to the commtted effective dose
equi valent. See Appendi x B

(d) If the licensee chooses to assess intakes of Class Y
mat eri al using the neasurenments given in subsection (a)(2) or
(a)(3), the licensee may delay the recording and reporting of the
assessnments for periods up to seven nonths, unless otherw se
requi red by sections 11-45-89 and 11-45-90. This delay |icenses
the Iicensee to make additional neasurenents basic to the

45-52



§11-45-43

assessnents.

(e) If the identity and concentration of each radi onuclide
in a mxture are known, the fraction of the DAC applicable to the
m xture for use in cal culating DAC-hours shall be either:

(D The sum of the ratios of the concentration to the

appropriate DAC value, that is, Db W or Y, from

Appendi x B for each radionuclide in the m xture; or
(2) The ratio of the total concentration for al

radi onuclides in the nmxture to the nost restrictive

DAC val ue for any radionuclide in the mixture.

(f) If the identity of each radionuclide in a mxture is
known, but the concentration of one or nore of the radionuclides
in the mxture is not known, the DAC for the mixture shall be the
nost restrictive DAC of any radionuclide in the nmixture.

(9) When a mixture of radionuclides in air exists, a
licensee may disregard certain radionuclides in the mxture if:

(D The licensee uses the total activity of the mxture in

denonstrating conpliance with the dose limts in
section 11-45-40 and in conplying with the nmonitoring
requi renents in section 11-45-54(b), and

(2) The concentration of any radi onuclide disregarded is

| ess than ten percent of its DAC, and

(3) The sum of these percentages for all of the

radi onucl i des disregarded in the m xture does not
exceed thirty percent.

(h) When determning the conmtted effective dose
equivalent, the follow ng information may be consi dered:

(D In order to calculate the cormitted effective dose

equi valent, the licensee nmay assune that the

i nhal ati on of one ALI, or an exposure of two thousand
DAC- hours, results in a conmitted effective dose

equi val ent of five renms (0.05 sievert) for

radi onucl i des that have their ALlIs or DACs based on
the committed effective dose equival ent.

(2) For an ALI and the associ ated DAC determ ned by the

nonst ochastic organ dose limt of fifty rens (0.50
sievert), the intake of radionuclides that would
result in a coomitted effective dose equival ent of
five rems (0.05 sievert), that is, the stochastic ALI,
is listed in parentheses in Table | of Appendix B

The licensee may, as a sinplifying assunption, use the
stochastic ALIs to determine commtted effective dose
equi valent. However, if the licensee uses the
stochastic ALlIs, the licensee shall al so denpbnstrate
that the limt in section 11-45-40(a)(1)(B) is net.

(i) Appendi x B to Part D of the Conference of Radiation
Control Program Directors, Inc. Suggested State Regul ations for
Control of Radiation, Volume |, Decenber 1995 Edition, entitled,
“Annual Limits on Intake (ALI) and Derived Air Concentrations
(DAC) of Radionuclides for Cccupational Exposure; Effluent
Concentrations; Concentrations for Release to Sanitary Sewerage",
is made a part of this section and is available fromthe
departnment. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)

(I'np: HRS 8§8321-1, 321-11(21), 321-71)
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811-45-44 Determnination of prior occupational dose. (a)
For each individual who may enter the licensee's restricted or
controlled area and is likely to receive, in a year, an
occupational dose requiring nonitoring pursuant to section 11-45-
54, the licensee shall

(D Det erm ne the occupational radiation dose received

during the current year; and

(2) Attenpt to obtain the records of lifetinme cunulative

occupational radiation dose.
(b) Before permitting an individual to participate in a
pl anned speci al exposure, the |licensee shall deternine
(D The internal and external doses fromall previous
pl anned speci al exposures; and

(2) All doses in excess of the linmts, including doses
recei ved during accidents and emergencies, received
during the lifetime of the individual

(c) In conplying with the requirenents of subsection (a),
a licensee may:

(D Accept, as a record of the occupational dose that the

i ndi vi dual received during the current year, a witten
signed statenent fromthe individual, or fromthe

i ndi vidual's nopst recent enployer for work involving
radi ati on exposure, that discloses the nature and the
anount of any occupational dose that the individua
received during the current year; and

(2) Accept, as the record of lifetinme cunmul ative radiation

dose, an up-to-date departnent form signed by the

i ndi vi dual and countersigned by an appropriate

of ficial of the npbst recent enployer for work

i nvol ving radi ati on exposure, or the individual's
current enployer, if the individual is not enployed by
the Iicensee; and

(3) btain reports of the individual's dose equival ent

fromthe nost recent enpl oyer for work involving
radi ati on exposure, or the individual's current

enpl oyer, if the individual is not enployed by the
Iicensee, by tel ephone, telegram facsimle, or
letter. The licensee shall request a witten
verification of the dose data if the authenticity of
the transmitted report cannot be established.

(d) The licensee shall record the exposure history, as
requi red by subsection (a), on a form provided by the departnent,
or other clear and | egible record, of all the information required
on that form The formor record shall show each period in which
the individual received occupational exposure to radiation or
radi oactive material and shall be signed by the individual who
recei ved the exposure. For each period for which the |licensee
obtains reports, the licensee shall use the dose shown in the
report in preparing the departnent form For any period in which
the licensee does not obtain a report, the licensee shall place a
notation on the departnment formindicating the periods of tinme for
whi ch data are not available. Licensees are not required to
reeval uate the separate external dose equivalents and interna
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committed dose equival ents or intakes of radionuclides assessed
before the effective date of these rules. Further, occupationa
exposure histories obtained and recorded on the departnment form
before the effective date of these rules, would not have included
effective dose equivalent, but may be used in the absence of
specific information on the intake of radionuclides by the
i ndi vi dual

(e) If the licensee is unable to obtain a conplete record
of an individual's current and previously accumrul ated occupati ona
dose, the licensee shall assune:

(D In establishing administrative controls under section
11-45-40(f). for the current year, that the all owable
dose limt for the individual is reduced by 1.25 rens
(12.5 mllisieverts) for each quarter for which
records were unavail able and the individual was
engaged in activities that could have resulted in
occupational radiation exposure; and

(2) That the individual is not available for planned
speci al exposures.

(f) The licensee shall retain records until the departnent

term nates each pertinent license requiring this record.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-45 Pl anned speci al exposures. A licensee may
aut horize an adult worker to receive doses in addition to and
accounted for separately fromthe doses received under the limts
specified in section 11-45-40 provi ded that each of the foll ow ng
conditions is satisfied:

(D The |icensee authorizes a planned speci al exposure
only in an exceptional situation when alternatives
that might avoid the higher exposure are unavail abl e
or inpractical.

(2) The licensee, and enployer if the enployer is not the
Iicensee, specifically authorizes the planned specia
exposure, in witing, before the exposure occurs.

(3) Bef ore a pl anned special exposure, the |licensee
ensures that each individual involved is:

(A I nformed of the purpose of the planned
operation; and
(B) Informed of the estimated doses and associ at ed

potential risks and specific radiation |evels or
ot her conditions that mght be involved in
perform ng the task; and

(O Instructed in the nmeasures to be taken to keep
the dose ALARA considering other risks that may
be present.

(4) Before permitting an individual to participate in a
pl anned speci al exposure, the |icensee ascertains
prior doses as required by section 11-45-44(b) during
the lifetime of the individual for each individua
i nvol ved.
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(5) Subj ect to section 11-45-40(b), the licensee shall not
authorize a planned speci al exposure that woul d cause
an individual to receive a dose fromall planned
speci al exposures and all doses in excess of the
limts to exceed:

(A The nunerical values of any of the dose limts
in section 11-45-40(a) in any year; and

(B) Five tines the annual dose limits in section 11-
45-40(a) during the individual's lifetine.

(6) The licensee nmintains records of the conduct of a
pl anned speci al exposure in accordance with section
11-45-82 and submits a witten report in accordance
with section 11-45-91.

(7) The licensee records the best estimte of the dose
resulting fromthe planned special exposure in the
i ndi vidual's record and inforns the individual, in
writing, of the dose within thirty days fromthe date
of the planned special exposure. The dose from
pl anned speci al exposures shall not be considered in
controlling future occupational dose of the individua
pursuant to section 11-45-40(a), but shall be included
in evaluations required by paragraphs (4) and (5).
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
(Imp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-46 COccupational dose linmts for minors. The annua
occupational dose limts for mnors are ten percent of the annua
occupational dose limts specified for adult workers in section
11-45-40. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
(Imp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-47 Dose to an enbryo/fetus. (a) The licensee shal
ensure that the dose to an enbryo/fetus during the entire
pregnancy, due to occupational exposure of a declared pregnant
wonman, does not exceed 0.5 rem (five mllisieverts).

(b) The licensee shall make efforts to avoid substantia
vari ati on above a uni form nonthly exposure rate to a decl ared
pregnant wonman so as to satisfy the linmt in subsection (a).

(c) The dose to an enbryo/fetus shall be taken as the sum

of :

(D The deep dose equivalent to the declared pregnant

woren; and

(2) The dose to the enbryo/fetus from radionuclides in the

enbryo/ fetus and radi onuclides in the decl ared
pregnant woman.

(d) If by the tinme the woman decl ares pregnancy to the
licensee, the dose to the enmbryo/fetus has exceeded 0.45 rem (4.5
mllisieverts), the licensee shall be deermed to be in conpliance
with subsection (a). if the additional dose to the enbryo/fetus
does not exceed 0.05 rem (0.50 mllisieverts) during the remai nder

of the pregnancy. [Eff 11/12/99] (Auth: HRS 8§8321-10, 321-11
321-71) (Inp: HRS 88321-1, 321-11(21), 321-71)
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8§11-45-48 Dose limts for individual nenmbers of the public.
(a) Each |icensee shall conduct operations so that:

(D The total effective dose equivalent to individua
menbers of the public fromthe |icensed operation does
not exceed 0.1 rem(one mllisieverts) in a year
excl usive of the dose contribution fromthe |licensee's
di sposal of radioactive material into sanitary
sewerage in accordance with section 11-45-72 (Retrofit
shall not be required for locations within facilities
where only radiati on machi nes exi sted before the
effective date of these rules and net the previous
requi renents of 0.5 rem (five mllisieverts) in a
year), and

(2) The dose in any unrestricted area from externa

sources does not exceed 0.002 rem (0.02 mllisieverts)
in any one hour.
(b) If the licensee all ows nenbers of the public to have

access to controlled areas, the linmts for nenbers of the public
continue to apply to those individuals.

(c) A licensee may apply for prior departnent
authorization to operate up to an annual dose limt for an

i ndi vi dual nmenber of the public of 0.5 rem (five mllisieverts).
This application shall include the follow ng information:
(D Denponstrati on of the need for and the expected

duration of operations in excess of the limt in
subsection (a); and
(2) The licensee's programto assess and control dose

within the 0.5 rem (five mllisieverts) annual limt;
and

(3) The procedures to be followed to naintain the dose
ALARA.

(d) In addition to the requirenents of subchapter 4, a

licensee subject to the provisions of the U S. Environnental
Protecti on Agency's generally applicable environnental radiation
standards in 40 CF. R Part 190 shall conply with those standards.
(e) The departnent nmmy inpose additional restrictions on
radiation levels in unrestricted areas and on the total quantity
of radionuclides that a |icensee may release in effluents in order
to restrict the collective dose. [Eff 11/12/99] (Auth: HRS
§8§321-10, 321-11, 321-71) (lnmp: HRS 88321-1, 321-11(21), 321-71)

8§11-45-49 Compliance with dose linmts for individua
menbers of the public. (a) The licensee shall nmake or cause to
be made surveys of radiation levels in unrestricted and controlled
areas and radi oactive materials in effluents released to
unrestricted and controlled areas to denonstrate conpliance with
the dose limts for individual nenbers of the public in section
11- 45-48.

(b) A licensee shall show conpliance with the annual dose
limt in section 11-45-48 by:
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(D Denonstrati ng by neasurenment or calculation that the
total effective dose equivalent to the individua
likely to receive the highest dose fromthe |icensed
operation does not exceed the annual dose limt; or

(2) Denonstrating that:

(A The annual average concentrations of radioactive
mat eri al rel eased in gaseous and liquid
ef fluents at the boundary of the unrestricted
area do not exceed the values specified in Table
Il of Appendix B; and

(B) If an individual were continually present in an
unrestricted area, the dose from externa
sources woul d not exceed 0.002 rem (0.02
mllisieverts) in an hour and 0.05 rem (0.50
mllisieverts) in a year

(c) Upon approval fromthe department, the |licensee may

adj ust the effluent concentration values in Appendix B, Table Il
for menbers of the public, to take into account the actua

physi cal and chem cal characteristics of the effluents, such as,
aerosol size distribution, solubility, density, radioactive decay
equilibrium and chem cal form

(d) Appendi x B to Part D of the Conference of Radiation

Control Program Directors, Inc. Suggested State Regul ations for
Control of Radiation, Volume |, Decenber 1995 Edition, entitled,
“Annual Limits on Intake (ALI) and Derived Air Concentrations
(DAC) of Radionuclides for Cccupational Exposure; Effluent
Concentrations; Concentrations for Release to Sanitary Sewerage",
is made a part of this section and is available fromthe
departrment. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
(Imp: HRS 8§8321-1, 321-11(21), 321-71)

§11-45-50 Reserved.

§11-45-51 Reserved.

811-45-52 Testing for | eakage or contam nation of sealed
sources. (a) Each sealed source with a half-life greater than
thirty days and in any form other than gas, shall be tested for
| eakage or contam nation before initial use and, unless otherw se
authorized by the departnent, at intervals not to exceed six
nont hs, except that each source designed for the purpose of
emtting al pha particles shall be tested at intervals not to

exceed three nonths. |[If, at any other tine, there is reason to
suspect that a sealed source m ght have been damaged or night be
| eaking, it shall be tested for | eakage before further use. In

the absence of a certificate froma transferor indicating that a
test for | eakage has been made within six nmonths before the
transfer, the sealed source shall not be put into use until tested
and the results received.
(D Tests for | eakage for all seal ed sources, except those
manuf actured to contain radium shall be capabl e of

45-58



§11-45-52

detecting the presence of 0.005 microcuries (one
hundred ei ghty-five becquerel s) of radioactive
material on a test sanple. Test sanples shall be
taken fromthe sealed source or fromthe surfaces of
the container in which the sealed source is stored or
nmount ed on which one night expect contam nation to
accunul at e.

(2) The test for |eakage for sources manufactured to
contain radium shall be capable of detecting an
absol ute | eakage rate of 0.001 microcuries (thirty-
seven becquerel s) of radon-222 in a twenty-four hour
peri od when the collection efficiency for radon-222
and its daughters has been determned with respect to
col l ection nmethod, volunme and tine.

(3) Test sanples shall also be taken fromthe interior
surfaces of the container in which seal ed sources of
radium are stored. This test shall be capabl e of
detecting the presence of 0.005 microcuries (one
hundred ei ghty-five becquerels) of a radi um daughter
which has a half-life greater than four days.

(4) Not wi t hst andi ng the periodic test for |eakage
requi red, any sealed source is exenpt fromsuch tests
for | eakage when the seal ed source contains one
hundred microcuries (3.7 negabecquerels) or |ess of
beta or gamma enmitting material or ten microcuries
(three hundred seventy becquerels) or |ess of alpha
emtting materi al

(b) Tests for | eakage or contami nation shall be perforned

by persons specifically authorized by the departnent to perform
such services.

(c) The foll owing shall be considered evidence that the

seal ed source is |eaking:

(D The presence of 0.005 microcuries (one hundred eighty-
five becquerels) or nore of rempvable contanination on
any test sanple. |If the test of a seal ed source,
ot her than radium reveals the presence of 0.005
m crocuries (one hundred eighty-five becquerels) or
nore of renovabl e contam nation, the |icensee shal
i medi ately withdraw the seal ed source from use, take
action to prevent the spread of contam nation, and
cause the seal ed source to be decontani nated and
repaired or to be disposed of in accordance with
subchapter 4.

(2) Leakage of 0.001 microcuries (thirty-seven becquerels)
of radon-222 per twenty-four hours for seal ed sources
manuf actured to contain radium |If the test of a
seal ed source manufactured to contain radiumreveals
the presence of renovable contam nation resulting from
the decay of 0.005 mcrocuries (one hundred eighty-
five becquerels) or nore of radium 226, the |icensee
shall imediately withdraw the seal ed source from use
take action to prevent the spread of contam nation,
cause the seal ed source to be decontani nated and
repaired or to be disposed of in accordance with
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subchapter 4.

(d) Test results shall be kept in units of becquerel or
m crocuri e and naintained for inspection by the departnment for
three years.

(e) Reports of test results for |eaking or contani nated
seal ed sources shall be made pursuant to section 11-45-96.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-53 Surveys and nonitoring. (a) Radiation surveys
shall be conducted in all areas in the vicinity of sources of
radi ati on by, or under the direction of, a qualified nedica
physi ci st.

(b) I nstrunents and equi pnent used for quantitative
radi ati on nmeasurenents shall be calibrated at | east annually.

(c) Al |l personnel dosinmeters, except for direct and
i ndi rect readi ng pocket ionization chanbers and those dosinmeters
used to nmeasure the dose to any extremity, that require processing
to determ ne the radiation dose and that are used by |licensees to
conply with section 11-45-40, with other applicable provisions of
this chapter, or with conditions specified in a |license shall be
processed and eval uated by a dosinmetry processor

(D Hol di ng current personnel dosinetry accreditation from

the National Voluntary Laboratory Accreditation
Program (NVLAP) of the National Institute of Standards
and Technol ogy; and

(2) Approved in this accreditation process for the type of

radi ati on or radiations included in the NVLAP program
that nmost closely approxi mates the type of radiation
or radiations for which the individual wearing the
dosineter is nonitored.

(d) The licensee shall ensure that adequate precautions
are taken to prevent a deceptive exposure of an individua
nmonitoring device. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11
321-71) (Inp: HRS 88321-1, 321-11(21), 321-71)

811-45-54 Conditions requiring individual nonitoring of
external and internal occupational dose. (a) Each licensee shal
noni t or occupati onal exposure to radiation and shall supply and
require the use of individual nonitoring devices by:

(D Adults likely to receive, in one year from sources
external to the body, a dose in excess of ten percent
of the limts in section 11-45-40(a); and

(2) M nors and decl ared pregnant wonen likely to receive,
in one year from sources external to the body, a dose
in excess of ten percent of any of the applicable
[imts in sections 11-45-46 and 11-45-47; and

(3) I ndi viduals entering a high or very high radiation
ar ea.

(b) Each |icensee shall nonitor, to determ ne conpliance

with section 11-45-43, the occupational intake of radioactive
mat eri al by and assess the commtted effective dose equivalent to:
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(D Adults likely to receive, in one year, an intake in
excess of ten percent of the applicable ALl in Table
I, Colums 1 and 2, of Appendix B; and

(2) M nors and decl ared pregnant wonen likely to receive,
in one year, a conmitted effective dose equivalent in
excess of 0.05 rem (0.50 millisievert).

(c) Appendi x B to Part D of the Conference of Radiation
Control Program Directors, Inc. Suggested State Regul ations for
Control of Radiation, Volume |, Decenber 1995 Edition, entitled,
“Annual Limits on Intake (ALI) and Derived Air Concentrations
(DAC) of Radionuclides for Cccupational Exposure; Effluent
Concentrations; Concentrations for Release to Sanitary Sewerage",
is made a part of this section and is available fromthe
departnment. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)

(Imp: HRS 88321-1, 321-11(21), 321-71)

811-45-55 Control of access to high radiation areas. (a)
The |icensee shall ensure that each entrance or access point to a
hi gh radi ati on area has one or nore of the follow ng features:

(D A control device that, upon entry into the area,
causes the level of radiation to be reduced bel ow t hat
| evel at which an individual mght receive a deep dose
equivalent of 0.1 rem (one mllisievert) in one hour
at thirty centinmeters fromthe source of radiation
fromany surface that the radi ati on penetrates; or

(2) A control device that energizes a conspicuous visible
or audi ble alarm signal so that the individua
entering the high radiation area and the supervisor of
the activity are made aware of the entry; or

(3) Entryways that are | ocked, except during periods when
access to the areas is required, with positive contro
over each individual entry.

(b) In place of the controls required by subsection (a)
for a high radiation area, the |icensee may substitute continuous
direct or electronic surveillance that is capable of preventing
unaut hori zed entry.

(c) The licensee may apply to the departnent for approva
of alternative nmethods for controlling access to high radiation
ar eas.

(d) The licensee shall establish the controls required by
subsections (a) and (c) in a way that does not prevent individuals
fromleaving a high radiation area

(e) The licensee is not required to control each entrance
or access point to a roomor other area that is a high radiation
area solely because of the presence of radioactive naterials
prepared for transport and packaged and | abeled in accordance with
the regul ations of the U S. Department of Transportation provided
t hat :

(D The packages do not remain in the area | onger than
t hree days; and

(2) The dose rate at one nmeter fromthe external surface
of any package does not exceed 0.01 rem (0.1
mllisievert) per hour
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(f) The licensee is not required to control entrance or
access to roons or other areas in hospitals solely because of the
presence of patients containing radioactive material, provided
that there are personnel in attendance who are taking the
necessary precautions to prevent the exposure of individuals to
radi ati on or radioactive material in excess of the established
limts in this subchapter and to operate within the ALARA
provi sions of the licensee's radiation protection program

(9) The licensee is not required to control entrance or
access to roons or other areas containing sources of radiation
capabl e of producing a high radiation area as described in this
section if the licensee has met all the specific requirenents for
access and control specified in other applicable subchapters.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-56 Control of access to very high radiation areas.
(a) In addition to the requirenments in section 11-45-55, the
licensee shall institute additional neasures to ensure that an
i ndi vidual is not able to gain unauthorized or inadvertent access
to areas in which radiation |l evels could be encountered at five
hundred rads (five grays) or nore in one hour at one neter froma
source of radiation or any surface through which the radiation
penetrates. This requirenment does not apply to roons or areas in
whi ch di agnostic x-ray systens are the only source of radiation,
or to non-self-shielded irradiators.

(b) The licensee is not required to control entrance or
access to roons or other areas containing sources of radiation
capabl e of producing a very high radiation area as described in
subsection (a) if the Iicensee has net all the specific
requi renents for access and control specified in other applicable
subchapters. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-
71) (Inp: HRS 88321-1, 321-11(21), 321-71)

811-45-57 Control of access to very high radiation areas --
irradiators. (a) This section applies to licensees with sources
of radiation in non-self-shielded irradiators, and does not apply
to sources of radiation that are used in teletherapy, in
i ndustrial radi ography, or in conpletely self-shielded irradiators
in which the source of radiation is both stored and operated
within the same shielding radiation barrier and, in the designed
configuration of the irradiator, is always physically inaccessible
to any individual and cannot create a radiation |evel of five
hundred rads (five grays) or nore in one hour at one neter in an
area that is accessible to any individual
(b) Each area in which there may exist radiation levels in
excess of five hundred rads (five grays) in one hour at one neter
froma source of radiation that is used to irradiate materials
shall neet the follow ng requirenents:
(D Each entrance or access point shall be equipped with
entry control devices which
(A Function automatically to prevent any individua
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frominadvertently entering a very high
radi ati on area; and

(B) Permit deliberate entry into the area only after
a control device is actuated that causes the
radi ation level within the area, fromthe source
of radiation, to be reduced bel ow that at which
it would be possible for an individual to
recei ve a deep dose equivalent in excess of 0.1
rem(one mllisievert) in one hour; and

(O Prevent operation of the source of radiation if
it would produce radiation levels in the area
that could result in a deep dose equivalent to
an individual in excess of 0.1 rem (one
mllisievert) in one hour

Addi tional control devices shall be provided so that,

upon failure of the entry control devices to function

as required by paragraph (1):

(A The radiation level within the area, fromthe
source of radiation, is reduced bel ow that at
which it would be possible for an individual to
receive a deep dose equivalent in excess of 0.1
rem(one mllisievert) in one hour; and

(B) Conspi cuous visible and audi bl e alarm signal s
are generated to make an individual attenpting
to enter the area aware of the hazard and at
| east one other authorized individual, who is
physically present, famliar with the activity,
and prepared to render or sunmon assi stance,
aware of the failure of the entry contro
devi ces.

The licensee shall provide control devices so that,

upon failure or renoval of physical radiation barriers

ot her than the source's shiel ded storage contai ner

(A The radiation | evel fromthe source of radiation
is reduced below that at which it would be
possi bl e for an individual to receive a deep
dose equivalent in excess of 0.1 rem (one
mllisievert) in one hour; and

(B) Conspi cuous visible and audi bl e alarm signal s
are generated to nmeke potentially affected
i ndi vidual s aware of the hazard and the |icensee
or at |east one other individual, who is
famliar with the activity and prepared to
render or summon assi stance, aware of the
failure or renoval of the physical barrier

When the shield for stored sealed sources is a |liquid,

the licensee shall provide neans to nonitor the

integrity of the shield and to signal, automatically,

| oss of adequate shi el ding.

Physi cal radiation barriers that conprise permanent

structural conponents, such as walls, that have no

credi ble probability of failure or renmoval in ordinary
ci rcunst ances need not neet the requirenments of

par agraphs (3) and (4).
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(6)

(7)

(8)

(9)

(10)

(11)

(¢)

Each area shall be equi pped with devices that shal
automatically generate conspicuous visible and audi ble
alarm signals to alert personnel in the area before
the source of radiation can be put into operation and
intime for any individual in the area to operate a
clearly identified control device, which shall be
installed in the area and which can prevent the source
of radiation from being put into operation.

Each area shall be controlled by use of such

admi ni strative procedures and such devices as are

necessary to ensure that the area is cleared of

personnel before each use of the source of radiation.

Each area shall be checked by a radiati on neasurenent

to ensure that, before the first individual's entry

into the area after any use of the source of

radi ati on, the radiation level fromthe source of

radiation in the area is below that at which it would

be possible for an individual to receive a deep dose
equivalent in excess of 0.1 rem(one mllisievert) in
one hour.

The entry control devices required in paragraph (1)

shall have been tested for proper functioning.

(A Testing shall be conducted before initia
operation with the source of radiation on any
day, unless operations were continued
uni nterrupted fromthe previ ous day; and

(B) Testing shall be conducted before resunption of
operation of the source of radiation after any
uni ntentional interruption; and

(O The licensee shall subnit and adhere to a
schedul e for periodic tests of the entry contro
and warni ng systens.

The licensee shall not conduct operations, other those

necessary to place the source of radiation in safe

condition or to effect repairs on controls, unless
control devices are functioning properly.

Entry and exit portals that are used in transporting

materials to and fromthe irradiation area, and that

are not intended for use by individuals, shall be
controlled by such devices and adm nistrative
procedures as are necessary to physically protect and
war n agai nst inadvertent entry by any individua
through these portals. Exit portals for irradiated
mat eri al s shall be equi pped to detect and signal the
presence of any |oose radioactive material that is
carried toward such an exit and automatically to
prevent | oose radioactive material from being carried
out of the area.

Li censees of sources of radiation within the purview

of subsection (b) which shall be used in a variety of positions or
in locations, such as open fields or forests, that nmake it

i mpracticable to conply with certain requirenments of subsection
(b), such as those for the automatic control of radiation |evels,
may apply to the departnent for approval of alternative safety

45- 64



§11-45-60

nmeasures. Alternative safety neasures shall provide personne
protection at |east equivalent to those specified in subsection
(b). At least one of the alternative neasures shall include an
entry-preventing interlock control based on a neasurenent of the
radi ati on that ensures the absence of high radiation |evels before
an individual can gain access to the area where such sources of
radi ati on are used.

(d) The entry control devices required by subsections (b)
and (c) shall be established in such a way that no individua
shall be prevented fromleaving the area. [Eff 11/12/99] (Auth:
HRS §8§321-10, 321-11, 321-71) (lnmp: HRS §8321-1, 321-11(21),
321-71)

811-45-58 Use of process or other engineering controls.
The licensee shall use, to the extent practicable, process or
ot her engi neering controls, such as, containment or ventilation
to control the concentrations of radioactive material in air
[Eff 11/12/99] (Auth: HRS 88321-10, 321-11, 321-71) (Inp: HRS
§8321-1, 321-11(21), 321-71)

811-45-59 Use of other controls. Wen it is not
practicable to apply process or other engineering controls to
control the concentrations of radioactive material in air to
val ues bel ow those that define an airborne radioactivity area, the
licensee shall, consistent with maintaining the total effective
dose equival ent ALARA, increase nonitoring and limt intakes by
one or nore of the follow ng neans:

(D Control of access; or

(2) Lim tation of exposure tines; or

(3) Use of respiratory protection equi pment; or

(4) O her controls. [Eff 11/12/99] (Auth: HRS §8321-10,

321-11, 321-71) (Inp: HRS 88321-1, 321-11(21), 321-
71)

811-45-60 Use of individual respiratory protection

equi pnent. (a) |If the licensee uses respiratory protection
equi pnent to limt intakes pursuant to section 11-45-59:

(D Except as provided in paragraph (2), the licensee
shall use only respiratory protection equi pnent that
is tested and certified or had certification extended
by the National Institute for Occupational Safety and
Health and the M ne Safety and Health Adm nistration

(2) If the licensee wi shes to use equipnment that has not
been tested or certified by the National Institute for
Occupational Safety and Health and the M ne Safety and
Heal th Admini stration, and has not had certification
extended by the National Institute for Cccupationa
Safety and Health and the M ne Safety and Health
Admi ni stration, or for which there is no schedule for
testing or certification, the licensee shall submt an
application for authorized use of that equipment,

45- 65



§11-45-60

(3)

(4)

(5)

(6)

(b)

i ncluding a denonstration by testing, or a
denonstration on the basis of reliable test
informati on, that the material and performance
characteristics of the equi pnent are capabl e of
provi di ng the proposed degree of protection under
antici pated conditions of use.
The licensee shall inplenment and maintain a
respiratory protection programthat includes:
(A Air sanpling sufficient to identify the
potential hazard, pernmit proper equipnment
sel ection, and estimate exposures; and
(B) Surveys and bi oassays, as appropriate, to
eval uate actual intakes; and
(O Testing of respirators for operability
i medi ately before each use; and
(D) Witten procedures regarding selection, fitting,
i ssuance, nmi ntenance, and testing of
respirators, including testing for operability
i medi ately before each use; supervision and
trai ning of personnel; nonitoring, including air
sanpl i ng and bi oassays; and recordkeepi ng; and
(E) Det erm nati on by a physician before initia
fitting of respirators, and at | east every
twel ve nmonths thereafter, that the individua
user is physically able to use the respiratory
protection equi pnent.
The licensee shall issue a witten policy statenent on
respirator usage covering:
(A The use of process or other engineering
controls, instead of respirators; and
(B) The routine, nonroutine, and emergency use of
respirators; and
(O The |l ength of periods of respirator use and
relief fromrespirator use
The licensee shall advise each respirator user that
the user nmay | eave the area at any tine for relief
fromrespirator use in the event of equipnent
mal functi on, physical or psychol ogical distress,
procedural or comunication failure, significant
deterioration of operating conditions, or any other
conditions that mght require such relief.
The licensee shall use equipnment within the equipnent
manuf acturer's expressed linmtations for type and node
of use and shall provide proper visual, comunication,
and ot her special capabilities, such as adequate skin
protection, when needed.
When estimating exposure of individuals to airborne

radi oactive materials, the |licensee may nake all owance for
respiratory protection equipnent used to limt intakes pursuant to
section 11-45-59, provided that the follow ng conditions, in
addition to those in subsection (a), are satisfied:

(1)

The licensee selects respiratory protection equi pnent
that provides a protection factor, specified in
Appendi x A, greater than the nultiple by which peak
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concentrations of airborne radioactive materials in
the working area are expected to exceed the val ues
specified in Appendix B, Table I, Colum 3. However,
if the selection of respiratory protection equi pnent
with a protection factor greater than the peak
concentration is inconsistent with the goal specified
in section 11-45-59 of keeping the total effective
dose equival ent ALARA, the licensee may sel ect
respiratory protection equi pnent with a | ower
protection factor provided that such a selection would
result in a total effective dose equivalent that is
ALARA. The concentration of radioactive material in
the air that is inhaled when respirators are worn nay
be initially estinmated by dividing the average
concentration in air, during each period of
uni nterrupted use, by the protection factor. If the
exposure is later found to be greater than initially
estimted, the corrected value shall be used; if the
exposure is later found to be less than initially
estimated, the corrected val ue may be used.
(2) The licensee shall obtain authorization fromthe
department before assigning respiratory protection
factors in excess of those specified in Appendi x A.
The departnent nmay authorize a |icensee to use higher
protection factors on recei pt of an application that:
(A Descri bes the situation for which a need exists
for higher protection factors, and
(B) Denmonstrates that the respiratory protection
equi pnent provi des these higher protection
factors under the proposed conditions of use.
(c) In an enmergency, the |icensee shall use as energency
equi pnment only respiratory protection equi pnent that has been
specifically certified or had certification extended for energency
use by the National Institute for Occupational Safety and Health
and the M ne Safety and Health Adm nistration
(d) The licensee shall notify the departnment in witing at
|l east thirty days before the date that respiratory protection
equi pnent is first used pursuant to either subsection (a) or (b).
(e) The exhibit at the end of chapter 11-45 entitl ed,
"Appendi x A of Subchapter 4, Protection Factors for Respirators
(2/2/93)", is made a part of this section
(f) Appendi x B to Part D of the Conference of Radiation
Control Program Directors, Inc. Suggested State Regul ations for
Control of Radiation, Volume |, Decenber 1995 Edition, entitled,
“Annual Limits on Intake (ALI) and Derived Air Concentrations
(DAC) of Radionuclides for Cccupational Exposure; Effluent
Concentrations; Concentrations for Release to Sanitary Sewerage",
is made a part of this section and is available fromthe
departrment. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
(Imp: HRS 88321-1, 321-11(21), 321-71)

811-45-61 Security of stored sources of radiation. The
| i censee shall secure from unauthorized renoval or access |icensed
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sources of radiation that are stored in controlled or unrestricted
areas. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
(I'mp: HRS 88321-1, 321-11(21), 321-71)

811-45-62 Control of sources of radiation not in storage.
(a) The licensee shall control and maintain constant surveillance
of licensed radioactive material that is in a controlled or
unrestricted area and that is not in storage or in a patient.

(b) The licensee shall maintain control of |icensed
radi ati on machines that are in a controlled or unrestricted area
and that are not in storage. [Eff 11/12/99] (Auth: HRS §8321-
10, 321-11, 321-71) (lnmp: HRS §8321-1, 321-11(21), 321-71)

811-45-63 Caution signs. (a) Unless otherw se authorized
by the departnent, the radiation synmbol is the three-bladed design
speci fied in Appendi x D

(b) Not wi t hst andi ng the requirenents of subsection (a),

i censees are authorized to | abel sources, source holders, or

devi ce conponents contai ning sources of radiation that are

subj ected to high tenperatures, with conspicuously etched or
stanped radi ati on caution synbols and wi thout a col or requirenent.

(c) In addition to the contents of signs and | abels
prescribed in this subchapter, the licensee shall provide, on or
near the required signs and | abels, additional information, as
appropriate, to make individuals aware of potential radiation
exposures and to mininize the exposures.

(d) The exhibit at the end of chapter 11-45 entitl ed,
"Appendi x D of Subchapter 4, Radiation Synbol (8/19/98)", is nade
a part of this section. [Eff 11/12/99] (Auth: HRS 8§8321-10,
321-11, 321-71) (lnp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-64 Posting requirenents. (a) The licensee shal
post each radiation area with a conspicuous sign or signs bearing
the radi ation synbol and the words " CAUTI ON, RADI ATI ON AREA. "

(b) The licensee shall post each high radiation area with
a conspi cuous sign or signs bearing the radiation synbol and the
wor ds " CAUTI ON, HI GH RADI ATI ON AREA" or "DANGER, HI GH RADI ATI ON
AREA. "

(c) The |icensee shall post each very high radiation area
Wi th a conspi cuous sign or signs bearing the radiation synmbol and
wor ds " GRAVE DANGER, VERY HI GH RADI ATI ON AREA. "

(d) The |icensee shall post each airborne radioactivity
area with a conspicuous sign or signs bearing the radiation synbol
and the words "CAUTI ON, Al RBORNE RADI OACTI VI TY AREA" or "DANGER
Al RBORNE RADI OACTI VI TY AREA.'

(e) The |icensee shall post each area or roomin which
there is used or stored an ampbunt of |icensed material exceedi ng
ten tines the quantity of such material specified in Appendix C
Wi th a conspi cuous sign or signs bearing the radiation synmbol and
the words " CAUTI ON, RADI OACTI VE MATERI AL(S)" or "DANGER
RADI OACTI VE MATERI AL(S) . "
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(f) The exhibit at the end of chapter 11-45 entitl ed,
"Appendi x C of Subchapter 4, Quantities of Material Requiring
Labeling (2/2/93)", is nade a part of this section.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-65 Exceptions to posting requirements. (a) A
licensee is not required to post caution signs in areas or roons
cont ai ni ng sources of radiation for periods of |ess than eight
hours, if each of the followi ng conditions is net:

(D The sources of radiation are constantly attended
during these periods by an individual who takes the
precauti ons necessary to prevent the exposure of
i ndi viduals to sources of radiation in excess of the
limts established in this subchapter; and

(2) The area or roomis subject to the |icensee's control

(b) Roonms or other areas in hospitals that are occupi ed by
patients are not required to be posted with caution signs pursuant
to this section provided that the patient could be rel eased from
confi nenent pursuant to subchapter 7.

(c) A roomor area is not required to be posted with a
caution sign because of the presence of a seal ed source provided
the radiation level at thirty centineters fromthe surface of the
seal ed source container or housing does not exceed 0.005 rem (0.05
mllisieverts) per hour.

(d) A roomor area is not required to be posted with a
caution sign because of the presence of a diagnostic x-ray system
used solely for healing arts purposes. [Eff 11/12/99] (Auth:

HRS 8§8§321-10, 321-11, 321-71) (lnmp: HRS §8321-1, 321-11(21),
321-71)

811-45-66 Labeling containers and radi ati on machines. (a)
The licensee shall ensure that each container of |icensed
mat eri al bears a durable, clearly visible | abel bearing the
radi ati on synmbol and the words "CAUTI ON, RADI CACTI VE MATERI AL" or
"DANGER, RADI OACTI VE MATERI AL." The | abel shall also provide
i nformati on, such as the radionuclides present, an estimte of the
quantity of radioactivity, the date for which the activity is
estimted, radiation |levels, kinds of materials, and mass
enrichnment, to license individuals handling or using the
containers, or working in the vicinity of the containers, to take
precautions to avoid or mnimze exposures.

(b) Each |icensee shall, before renoval or disposal of
enpty uncont ani nated containers to unrestricted areas, renove or
deface the radi oactive material |abel or otherwi se clearly
i ndicate that the container no | onger contains radioactive
mat eri al s.

(c) Each |icensee shall ensure that each radiation machine
is labeled in a conspicuous manner whi ch cautions individuals that
radi ation is produced when it is energized.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)
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811-45-67 Exenptions to labeling requirenents. (a) A
licensee is not required to | abel
(D Cont ai ners holding licensed material in quantities
| ess than the quantities listed in Appendix C, or

(2) Cont ai ners holding licensed naterial in concentrations
| ess than those specified in Table Il of Appendix B
or

(3) Cont ai ners attended by an individual who takes the

precauti ons necessary to prevent the exposure of
i ndividuals in excess of the linmts established by
this subchapter; or
(4) Cont ai ners when they are in transport and packaged and
| abel ed in accordance with the regul ations of the U.S.
Department of Transportation, or

(5) Cont ai ners that are accessible only to individuals
aut horized to handle or use them or to work in the
vicinity of the containers, if the contents are
identified to these individuals by a readily avail able
written record. Exanples of containers of this type
are containers in |locations such as water-filled
canal s, storage vaults, or hot cells. The record shal
be retained as |ong as the containers are in use for
t he purpose indicated on the record; or

(6) Install ed manufacturing or process equi pment, such as

chemi cal process equi pnent, piping, and tanks.

(b) Appendi x B to Part D of the Conference of Radiation
Control Program Directors, Inc. Suggested State Regul ations for
Control of Radiation, Volume |, Decenber 1995 Edition, entitled,
“Annual Limits on Intake (ALI) and Derived Air Concentrations
(DAC) of Radionuclides for Cccupational Exposure; Effluent
Concentrations; Concentrations for Release to Sanitary Sewerage
(2/2/93)", is made a part of this section and is available from
t he departnent.

(c) The exhibit at the end of chapter 11-45 entitl ed,
"Appendi x C of Subchapter 4, Quantities of Material Requiring
Labeling (2/2/93)", is nade a part of this section.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

§11-45-68 Reserved.

§11-45-69 Reserved.

811-45-70 Waste disposal. (a) A licensee shall dispose of
Iicensed radi oactive nmaterial only:
(D By transfer to an authorized recipient as provided in
section 11-45-75; or
(2) By decay in storage; or
(3) By release in effluents within the limts in section
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11-45-48; or

(4) As authorized in this subchapter

(b) A person shall be specifically licensed to receive
waste containing |licensed material from other persons for:

(D Treat ment before disposal; or

(2) Treatment or disposal by incineration; or

(3) Decay in storage; or

(4) Storage until transferred to a disposal facility

aut horized to receive the waste.

(c) Di sposal of licensed radioactive material other than
that specified in subsections (a) and (b) shall be prohibited.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-71 Method for obtaining approval of proposed
di sposal procedures. A |licensee may apply to the departnment for
approval of proposed procedures, not otherw se authorized in these
rules, to dispose of licensed material generated in the licensee's
operations. Each application shall include:

(D A description of the waste containing |licensed
material to be disposed of, including the physical and
chemi cal properties that have an inpact on risk
eval uation, and the proposed manner and conditions of
wast e di sposal ; and

(2) An anal ysis and eval uation of pertinent information on
the nature of the environment; and

(3) The nature and location of other potentially affected
facilities; and

(4) Anal yses and procedures to ensure that doses are
mai nt ai ned ALARA and within the dose linits in this
subchapter. [Eff 11/12/99] (Auth: HRS §8321-10,
321-11, 321-71) (Inp: HRS 88321-1, 321-11(21), 321-
71)

811-45-72 Disposal by release into sanitary sewerage. (a)
A licensee may di scharge |icensed material into sanitary sewerage
if each of the followi ng conditions is satisfied:
(D The material is readily soluble, or is readily
di spersi ble biological material, in water; and
(2) The quantity of |icensed radioactive nmaterial that the
licensee releases into the sewer in one nonth divided
by the average nonthly volunme of water released into
the sewer by the licensee does not exceed the
concentration listed in Table 111 of Appendix B; and
(3) If nore than one radionuclide is rel eased, the
foll owing conditions shall also be satisfied:
(A The licensee shall deternine the fraction of the
limt in Table 111 of Appendix B represented by
di scharges into sanitary sewerage by dividing
the actual nonthly average concentration of each
radi onuclide rel eased by the licensee into the
sewer by the concentration of that radi onuclide
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listed in Table Il1l of Appendix B; and

(B) The sum of the fractions for each radionuclide
requi red by subparagraph (A) does not exceed
unity; and

(4) The total quantity of licensed radioactive nateria

that the licensee releases into the sanitary sewerage
systemin a year does not exceed one curie (thirty
seven gi gabecquerels) of all other radioactive

mat eri al s conbi ned.

(b) Excreta from i ndi vi dual s undergoi ng nedi cal diagnosis
or therapy with radi oactive naterial are not subject to the
limtations contained in subsection (a).

(c) Appendi x B to Part D of the Conference of Radiation
Control Program Directors, Inc. Suggested State Regul ations for
Control of Radiation, Volume |, Decenber 1995 Edition, entitled,
“Annual Limits on Intake (ALI) and Derived Air Concentrations
(DAC) of Radionuclides for Cccupational Exposure; Effluent
Concentrations; Concentrations for Release to Sanitary Sewerage",
is made a part of this section and is available fromthe
departrment. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
(Imp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-73 Treatnent or disposal by incineration. A
licensee may treat or dispose of licensed naterial by incineration
only as specifically approved by the departnent pursuant to
section 11-45-71. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11
321-71) (Inp: HRS 88321-1, 321-11(21), 321-71)

§11-45-74 Reserved.

811-45-75 Transfer for disposal and manifests. The
transfer of |ow | evel radioactive waste intended for disposal at a
| ow- | evel radioactive waste disposal facility, shipnent manifests,
and certification of the waste generator, shall neet the
requi renents of the Northwest Interstate Conpact on Low Leve
Radi oacti ve Waste Managenent. [Eff 11/12/99] (Auth: HRS §8321-
10, 321-11, 321-71) (lnmp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-76 Conpliance with environnental and health
protection regulations. Nothing in subchapter 4 relieves the
licensee fromconplying with other applicable federal, state, and
| ocal regulations governing any other toxic or hazardous
properties of materials that may be di sposed of pursuant to
subchapter 4. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-
71) (Inp: HRS 88321-1, 321-11(21), 321-71)

811-45-77 Units and quantities on records. (a) Each
licensee shall use the SI units becquerel, gray, sievert and
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coul onb per kilogram or the special units: «curie, rad, rem and
roentgen, including rmultiples and subdivisions, and shall clearly
indicate the units of all quantities on records required by this
subchapt er.

(b) The licensee shall make a clear distinction anong the
quantities entered on the records required by this subchapter such
as, total effective dose equivalent, shallow dose equival ent, eye
dose equival ent, deep dose equivalent, or conmmtted effective dose
equi valent. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)

(Imp: HRS 88321-1, 321-11(21), 321-71)

811-45-78 Records of radiation protection prograns. (a)
Each |icensee shall maintain records of the radiation protection
program incl uding:

(D The provisions of the program and

(2) Audits and other reviews of program content and

i mpl ement ati on.

(b) The licensee shall retain the records required by
par agraphs (1) and (2) for inspection by the departnent for three
years. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
(Imp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-79 Records of surveys. (a) Each licensee shal
mai ntai n records showi ng the results of surveys and calibrations
requi red by section 11-45-53. The licensee shall retain these
records for inspection by the departnent for three years.

(b) The licensee shall retain each of the follow ng

records for inspection by the departnent for three years:

(D Records of the results of surveys to deternine the
dose from external sources of radiation used, in the
absence of or in conbination with individual nonitor-
ing data, in the assessnment of individual dose
equi val ents; and

(2) Records of the results of neasurenents and
cal cul ati ons used to determ ne individual intakes of
radi oactive material and used in the assessnment of
i nternal dose; and

(3) Records showi ng the results of air sanpling, surveys,
and bi oassays required pursuant to section 11-45-
60(a)(3)(A) and (B); and

(4) Records of the results of neasurenents and
cal cul ati ons used to evaluate the rel ease of
radi oactive effluents to the environnent.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
(I'np: HRS 8§8321-1, 321-11(21), 321-71)

811-45-80 Records of tests for |eakage or contanination of
seal ed sources. Records of tests for |eakage or contam nation of
seal ed sources shall be kept in units of becquerel or curies and
mai nt ai ned for inspection by the departnment for three years.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
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(Imp:  HRS §§321-1, 321-11(21), 321-71)

811-45-81 Records of prior occupational dose. (a) The
licensee shall retain the records of prior occupational dose and
exposure history as specified in section 11-45-44 for inspection
by the departnent for three years.

(b) Upon termination of the license, the |licensee shal
permanent|ly store records. [Eff 11/12/99] (Auth: HRS §8321-10,
321-11, 321-71) (lnp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-82 Records of planned special exposures. (a) For
each use of the provisions of section 11-45-45 for planned specia
exposures, the licensee shall naintain records that describe:

(D The exceptional circunstances requiring the use of a

pl anned speci al exposure; and

(2) The nane of the nanagenent official who authorized the

pl anned speci al exposure and a copy of the signed
aut hori zation; and

(3) What actions were necessary; and

(4) Why the actions were necessary; and

(5) What precautions were taken to assure that doses were

mai nt ai ned ALARA; and

(6) What individual and collective doses were expected to

result; and

(7) The doses actually received in the planned specia

exposur e.

(b) The licensee shall retain records for inspection by
the departnent for three years.

(c) Upon termination of the license, the |licensee shal
permanent |y store records. [Eff 11/12/99] (Auth: HRS §8321-10,
321-11, 321-71) (lnp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-83 Records of individual nmonitoring results. (a)
Each |icensee shall maintain records of doses received by al
i ndi viduals for whom nonitoring was required pursuant to section
11-45-54, and records of doses received during planned specia
exposures, accidents, and energency conditions. Assessnents of
dose equival ent and records nade using units in effect before the
effective date of this chapter need not be changed. These records
shal |l include, when applicable:

(D The deep dose equivalent to the whol e body, eye dose
equi val ent, shall ow dose equivalent to the skin, and
shal | ow dose equivalent to the extremties; and

(2) The estimted intake or body burden of radionuclides;
and

(3) The comritted effective dose equival ent assigned to
the intake or body burden of radionuclides; and

(4) The specific information used to calculate the
committed effective dose equival ent pursuant to
section 11-45-43(c).; and

(5) The total effective dose equival ent when required by
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section 11-45-41; and

(6) The total of the deep dose equival ent and the
committed dose to the organ receiving the highest
total dose.

(b) The licensee shall make entries of the records
specified in subsection (a) at |east annually.

(c) The licensee shall maintain the records specified in
subsection (a).

(d) The licensee shall maintain the records of dose to an
enbryo/fetus with the records of dose to the declared pregnant
woman. The decl arati on of pregnancy, including the estinated date
of conception, shall also be kept on file, but nay be maintained
separately fromthe dose records.

(e) The licensee shall retain each required formor record
for inspection by the department for three years.

(f) Upon termination of the license, the |licensee shal
permanent |y store records. [Eff 11/12/99] (Auth: HRS §8321-10,
321-11, 321-71) (lnp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-84 Records of dose to individual nenbers of the
public. (a) Each licensee shall maintain records sufficient to
denonstrate conpliance with the dose limt for individual nenbers
of the public.

(b) The licensee shall retain the records required by
subsection (a) for inspection by the departnent for three years.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-85 Records of waste disposal. (a) Each licensee
shall maintain records of the disposal of licensed materials nade
pursuant to sections 11-45-71, 11-45-72, and 11-45-73.

(b) The licensee shall retain the records required by this
section for inspection by the departnment for three years.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-86 Records of testing entry control devices for very
hi gh radi ation areas. (a) Each licensee shall nmintain records
of tests nmamde pursuant to section 11-45-57(b)(9). on entry contro
devices for very high radiation areas. These records shal
include the date, time, and results of each such test of function

(b) The licensee shall retain the records required by
subsection (a). [Eff 11/12/99] (Auth: HRS §8321-10, 321-11
321-71) (Inp: HRS 88321-1, 321-11(21), 321-71)

811-45-87 Form of records. Each record required by this
subchapter shall be legible. The record shall be the original or
a reproduced copy or a microform provided that the copy or
m croformis authenticated by authorized personnel and that the
m croformis capable of producing a clear copy or the record may
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al so be stored in electronic nedia with the capability for
produci ng | egible, accurate, and conplete records. Records, such
as letters, draw ngs, and specifications, shall include al
pertinent information, such as stanps, initials, and signatures.
The |icensee shall maintain adequate saf eguards agai nst tanpering
with and | oss of records. [Eff 11/12/99] (Auth: HRS 8§8321-10,
321-11, 321-71) (lnp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-88 Reports of stolen, or lost, or nissing sources of
radiation. (a) Each licensee shall report to the departnent by
t el ephone as foll ows:

(D | medi ately after its occurrence becones known to the
licensee, stolen, lost, or mssing radioactive
material in an aggregate quantity equal to or greater
t han one thousand tines the quantity specified in
Appendi x C under such circunstances that it appears to
the licensee that an exposure could result to
i ndividuals in unrestricted areas; or

(2) Wthin thirty days after its occurrence becones known
to the licensee, lost, stolen, or missing radioactive
material in an aggregate quantity greater than ten
times the quantity specified in Appendix Cthat is

still m ssing.
(3) | medi ately after its occurrence becones known to the
licensee, a stolen, lost, or mssing radiation
machi ne.
(b) Each licensee required to nmake a report pursuant to
subsection (a) shall, within thirty days after making the

t el ephone report, nake a witten report to the departnment setting
forth the follow ng information:

(D A description of the source of radiation involved,

i ncludi ng, for radioactive material, the kind,
quantity, and chenical and physical form and, for
radi ati on machi nes, the manufacturer, nodel and seria
nunber, type and nmaxi num energy of radiation enitted;

(2) A description of the circunstances under which the
| oss or theft occurred; and

(3) A statenment of disposition, or probable disposition,
of the source of radiation involved; and

(4) Exposures of individuals to radiation, circunstances
under which the exposures occurred, and the possible
total effective dose equivalent to persons in
unrestricted areas; and

(5) Actions that have been taken, or shall be taken, to
recover the source of radiation; and

(6) Procedures or neasures that have been, or shall be,
adopted to ensure against a recurrence of the | oss or
theft of sources of radiation.

(c) Subsequent to filing the witten report, the |icensee
shall also report additional substantive information
on the loss or theft within thirty days after the
licensee | earns of such information.

(d) The licensee shall prepare any report filed with the
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departnment pursuant to this section so that names of individuals
who nmay have recei ved exposure to radiation are stated in a
separate and detachable portion of the report.

(e) The exhibit at the end of this chapter entitled,
"Appendi x C of Subchapter 4, Quantities of Materials Requiring
Labelling 2/2/93", is made a part of this section.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-89 Notification of incidents. (a) Notw thstanding
ot her requirenments for notification, each |icensee shal
i medi ately report each event involving a source of radiation
possessed by the |icensee that nmay have caused or threatens to
cause any of the follow ng conditions:

(D An individual to receive:

(A A total effective dose equivalent of twenty-five
renms (0.25 sievert) or nore; or

(B) An eye dose equival ent of seventy-five rens
(0.75 sievert) or nore; or

(O A shal | ow dose equival ent to the skin or
extremities of two hundred fifty rads (2.5
grays) or nore; or

(2) The rel ease of radioactive material, inside or outside

of a restricted area, so that, had an individual been
present for twenty-four hours, the individual could
have received an intake five tinmes the occupationa
ALI .

(b) Each |icensee shall, within twenty-four hours of
di scovery of the event, report each event involving |oss of
control of licensed source of radiation possessed by the |icensee
that may have caused, or threatens to cause, any of the follow ng
condi tions:

(D An individual to receive, in a period of twenty-four

hours:

(A A total effective dose equival ent exceeding five
renms (0.05 sievert); or

(B) An eye dose equival ent exceeding fifteen rens
(0.15 sievert); or

(O A shal | ow dose equival ent to the skin or
extrenmities exceeding fifty rens (0.5 sievert);
or

(2) The rel ease of radioactive material, inside or outside

of a restricted area, so that, had an individual been
present for twenty-four hours, the individual could
have received an intake in excess of one occupationa
ALI .

(c) The licensee shall prepare each report filed with the
departnment pursuant to this section so that names of individuals
who have received exposure to sources of radiation are stated in a
separate and detachable portion of the report.

(d) Li censees shall make the reports required by
subsections (a) and (b) by tel ephone, telegram mailgram or
facsimle to the departnment.
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(e) The provisions of this section do not apply to doses
that result from planned speci al exposures, provided such doses
are within the limts for planned special exposures and are
reported pursuant to section 11-45-91. [Eff 11/12/99] (Auth:
HRS §8§321-10, 321-11, 321-71) (lnmp: HRS §8321-1, 321-11(21),
321-71)

811-45-90 Reports of exposures, radiation levels, and
concentrations of radioactive material exceeding the linmts. (a)
In addition to the notification required by section 11-45-89,
each licensee shall submit a witten report within thirty days
after learning of any of the follow ng occurrences:

(D Incidents for which notification is required by
section 11-45-89; or

(2) Doses in excess of any of the foll ow ng:

(A The occupational dose linmts for adults in
section 11-45-40; or

(B) The occupational dose limts for a mnor in
section 11-45-46; or

(O The limts for an enbryo/fetus of a declared
pregnant woman in section 11-45-47; or

(D) The limts for an individual nenber of the
public in section 11-45-48; or

(E) Any applicable limt in the license; or

(3) Level s of radiation or concentrations of radioactive
material in:

(A A restricted area in excess of applicable linits
in the license; or

(B) An unrestricted area in excess of ten tines the
applicable Iinmt set forth in this subchapter or
in the |license, whether or not involving
exposure of any individual in excess of the
[imts in section 11-45-48; or

(4) For licensees subject to the provisions of U S.

Envi ronnental Protection Agency's generally applicable
environnental radiation standards in 40 C.F.R Part
190, levels of radiation or releases of radioactive
material in excess of those standards, or of license
conditions related to those standards.

(b) Contents of reports.

(D Each report required by subsection (a) shall describe
the extent of exposure of individuals to radiation and
radi oactive material, including, as appropriate:

(A Esti mates of each individual's dose; and

(B) The | evel s of radiation and concentrations of
radi oactive material involved; and

(O The cause of the el evated exposures, dose rates,
or concentrations; and

(D) Corrective steps taken or planned to ensure
agai nst a recurrence, including the schedule for
achi eving conformance with applicable linmts,
general ly applicable environnental standards,
and associated |icense conditions.
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(2) Each report filed pursuant to subsection (a) shal
i nclude for each individual exposed: the name, socia
security account nunber, and date of birth. Wth
respect to the linmt for the enbryo/fetus in section
11-45-47, the identifiers should be those of the
decl ared pregnant wonman. The report shall be prepared
so that this information is stated in a separate and
det achabl e portion of the report.
(c) All licensees who make reports pursuant to subsection
(a) shall submt the report in witing to the departnment.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-91 Reports of planned special exposures. The
licensee shall submit a witten report to the departnment within
thirty days follow ng any planned special exposure conducted in
accordance with section 11-45-45, inform ng the departnment that a
pl anned speci al exposure was conducted and indicating the date the
pl anned speci al exposure occurred and the information required by
section 11-45-82. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11
321-71) (Inp: HRS 88321-1, 321-11(21), 321-71)

§11-45-92 Reserved.

§11-45-93 Reserved.

§11-45-94 Reserved.

811-45-95 Notifications and reports to individuals. (a)
Requi renents for notification and reports to individuals of
exposure to radiation or radioactive material are specified in
subchapter 10.

(b) When a licensee is required pursuant to section 11-45-
90 to report to the departnent any exposure of an individual to
radi ati on or radioactive material, the licensee shall also notify
the individual. Such notice shall be transnitted at a time not
later than the transmittal to the departnent, and shall conply
with the provisions of subchapter 10. [Eff 11/12/99] (Auth: HRS
§8321-10, 321-11, 321-71) (Inp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-96 Reports of |eaking or contam nated seal ed
sources. |If the test for | eakage or contam nation indicates a
seal ed source is |leaking or contam nated, a report of the test
shall be filed within five days with the department describing the
equi pnent involved, the test results and the corrective action
taken. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)

(Imp: HRS 88321-1, 321-11(21), 321-71)
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811-45-97 Vacating prem ses. Each licensee shall, no |ess
than thirty days before vacating or relinquishing possession or
control of prem ses which nay have been contam nated with
radi oactive nmaterial as a result of his activities, notify the
departnment in witing of intent to vacate. Wen deenmed necessary
by the departnent, the |icensee shall decontam nate the prem ses
in such a manner as the departnent nmay specify.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

SUBCHAPTER 5
| NDUSTRI AL RADI OGRAPHI C OPERATI ONS

811-45-98 Purpose and scope. This subchapter establishes
requi renents for the use of sources of radiation for industria
radi ography. The requirenments of this subchapter are in addition
to, and not in substitution for, other applicable requirements in
this chapter. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-
71) (Inp: HRS 88321-1, 321-11(21), 321-71)

811-45-99 Exenptions. (a) Sources of radiation |icensed
by the U S. Nucl ear Regul atory Comm ssion are exenpt fromthe
requi renents of this subchapter to the extent the sources are
regul ated by the U S. Nucl ear Regul atory Commi ssi on.

(b) I ndustrial uses of portable light-intensified inmaging
devices are exenpt fromthe requirenments in this part.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-100 Storage precautions. X-ray systems shall be
physically secured to prevent tanpering or renoval by unauthorized
personnel . [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)

(Imp: HRS 88321-1, 321-11(21), 321-71)

811-45-101 Radiation survey instrunents. (a) The licensee
shall maintain sufficient calibrated and operabl e radi ati on survey
instruments to nake physical radiation surveys as required by this
subchapter and subchapter 4. Instrunmentation required by this
section shall have a range such that two nilliroentgens (5.16 x
10°7 coul onbs per kilogram per hour through one roentgen (2.58 x
10°* coul onbs per kilogram per hour can be measured.

(b) Each radi ation survey instrunent shall be cali brated:

(D At energies appropriate for use and at intervals not

to exceed three nmonths and after each instrunent
servi ci ng;

(2) Such that accuracy within plus or nminus twenty percent

can be denonstrated; and
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(3) At two points | ocated approxinmately one-third and two-
thirds of full-scale on each scale for linear scale
i nstruments; at mdrange of each decade, and at two
poi nts of at |east one decade for logarithm c scale
i nstruments; and at appropriate points for digita
i nstruments.

(c) Records of these calibrations shall be maintained after
the calibration date for inspection by the departnment for three
years.

(d) Each radiation survey instrunment shall be checked with
a radiation source at the begi nning of each day of use and at the
begi nni ng of each work shift to ensure it is operating properly.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-102 Utilization |logs. Each |licensee shall maintain
current |ogs which shall be kept avail able for inspection by the
departnment for three years, showing for each x-ray systemthe
foll owing information:

(D A unique identification, such as a serial nunber, of

each x-ray system

(2) The identity of the radi ographer to whom assi gned,;

(3) Locati ons where used and dates of use; and

(4) The date(s) each x-ray systemis renoved from storage

and returned to storage. [Eff 11/12/99] (Auth: HRS
8§8321-10, 321-11, 321-71) (Inp: HRS §8321-1, 321-
11(21), 321-71)

811-45-103 |Inspection and nmi ntenance. (a) Each licensee
shall ensure that checks are nmade for obvious defects in x-ray
systens before use each day.

(b) Each |icensee shall conduct a program of at | east
quarterly inspection and nmai ntenance of x-ray systens to assure
proper functioning of conponents inportant to safety. Al
appropriate parts shall be nmaintained in accordance with
manuf acturer's specifications. Records of inspection and
mai nt enance shall be nmintained for inspection by the departnment
for three years.

(c) If any inspection reveals damage to conponents
critical to radiation safety, the x-ray systemshall be renoved
fromservice and | abel ed as defective until repairs have been
made.

(d) I nspections of x-ray systens utilized for non-
destructive testing shall be conducted by, or under the
supervi sion of, a qualified nmedical physicist.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-104 Pernmanent radi ographic installations. Permanent
radi ographi c installations having high radiation area entrance
controls of the type described in subchapter 4 shall also neet the
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foll owi ng requirenents:

(D Each entrance that is used for personnel access to the
hi gh radi ati on area shall have both visible and
audi bl e warning signals to warn of the presence of
radi ation. The visible signal shall be activated by
radi ati on. The audi bl e signal shall be activated when
an attenpt is made to enter the installation during
exposur e.

(2) The control device or alarm system shall be tested for
proper operation at the begi nning of each day of
equi pnent use. |If a control device or alarmsystemis
operating inproperly, it shall be immedi ately |abel ed
as defective and repaired before industria
radi ographi c operations are resuned. Records of these
tests shall be maintained for inspection by the
departnment for three years. [Eff 11/12/99] (Auth:
HRS §8§321-10, 321-11, 321-71) (lmp: HRS §8321-1,
321-11(21), 321-71)

§11-45-105 Reserved.

811-45-106 Training and testing of radiographic personnel
(a) No licensee shall pernmit any individual to act as a
radi ographer trainee unless such individual has received copies
of, instructions in, and has denonstrated an understandi ng of:

(D The subjects outlined in Appendix A of this

subchapt er;
(2) Thi s subchapter and subchapter 4;
(3) The appropriate |icense; and
(4) The licensee's operating and energency procedures.
(b) No |icensee shall pernmit any individual to act as a
radi ographer, as defined in this part, until such individual
(D Has nmet the requirenents of subsection (a);
(2) Has provi ded the departnment with docunmentati on show ng
conpletion of at least thirty days of on-the-job
trai ning by a radi ographer instructor as a
radi ographer trainee follow ng conpletion of the
requi renents of subsection (a);

(3) Has denmpnstrated conpetence in the use of x-ray
systems, related handling tools, and radiation survey
i nstruments which may be enployed in industrial
radi ographi ¢ assi gnnents; and

(4) Has denmpnstrated an understanding of the instructions
in subsection (a) by successful conpletion of a
written test and a field exam nation on the subjects
covered.

(c) Records of the above training, including copies of
witten tests and dates of oral tests and field exam nations,
shall be maintained by the |icensee for inspection by the
departnent for three years followi ng term nation of enploynment.

(d) Each licensee shall conduct an internal audit program
to ensure that the departnment's |license conditions or |icensee's
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operating and enmergency procedures are foll owed by each

radi ographer. These internal audits shall be performed at | east
quarterly, and each radi ographer shall be audited at | east
quarterly. Records of internal audits shall be maintained for

i nspection by the departnment for three years.

(e) The exhibit at the end of chapter 11-45 entitl ed,
"Appendi x A of Subchapter 5, Subjects for Instruction of
Radi ogr apher Trainees (2/2/93)", is nade a part of this section.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-107 COperating and energency procedures. The
licensee's operating and enmergency procedures shall include
instructions in at |east the follow ng:

(D Handl i ng and use of sources of radiation to be

enpl oyed such that no individual is likely to be
exposed to radiation doses in excess of the limts
established in subchapter 4;

(2) Met hods and occasi ons for conducting radiation
surveys;

(3) Met hods for controlling access to radi ographic areas;

(4) Met hods and occasions for |ocking and securing x-ray
syst ens;

(5) Per sonnel nonitoring and the use of personne
nmoni t ori ng equi prent, including steps that shall be
taken i medi ately by radi ography personnel in the
event a pocket dosinmeter is found to be off-scale;

(6) Notification procedures in the event of an accident;

(7) Mai nt enance of records; and

(8) The inspection and mai ntenance of x-ray systens.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
(Imp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-108 Personnel nonitoring control. (a) The licensee
shall not permit any individual to act as a radi ographer or as a
radi ographer trainee unless, at all tines during radi ographic
operations, the individual wears a direct readi ng pocket
dosinmeter, an alarmrateneter, and either a film badge or a
t her mol um nescent dosineter (TLD). Pocket dosineters shall have a
range fromzero to two hundred milliroentgens (5.16 x 10°
coul onbs per kilogram) and shall be recharged daily or at the
start of each shift. Each film badge or TLD shall be assigned to
and worn by only one individual

(b) Pocket dosineters shall be read and exposures recorded
at | east once daily.

(c) Pocket dosinmeters shall be checked for correct response
to radiation at periods not to exceed one year. Acceptable
dosinmeters shall read within plus or mnus thirty percent of the
true radi ati on exposure. Records of this check shall be
mai nt ai ned for inspection by the departnment for three years.

(d) Each al armrateneter shall

(D Be checked to ensure that the alarm functions properly
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(sounds) before use at the start of each shift;

(2) Be set to give an alarmsignal at a preset dose rate

of five hundred mlliroentgens per hour

(3) Requi re special nmeans to change the preset alarm

function; and

(4) Be calibrated at periods not to exceed one year for

correct response to radiation. Acceptable rateneters
shall alarmwithin plus or m nus twenty percent of the
true radi ati on dose rate. Records of these
calibrations shall be maintained for inspection by the
departnment for three years.

(e) If an individual's pocket dosineter is inoperable or
di scharged beyond its range, industrial radiographic operations by
that individual shall cease and the individual's film badge or TLD
shall be processed immedi ately. The individual shall not return
to work with x-ray systens until a determ nation of the radiation
exposure has been made.

(f) Reports received fromthe film badge or TLD processor
and records of daily pocket dosineter readings shall be kept for
i nspection by the departnment for three years.

(g) If a filmbadge or TLD is | ost or damaged, the worker
shall cease work inmediately until a replacenent film badge or TLD
is provided and the exposure is calculated for the tine period
fromissuance to |l oss or damage of the film badge or TLD
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-109 Security. During each radiographic operation
t he radi ographer, radi ographer instructor or radi ographer trainee
shall maintain a direct surveillance of the operation to protect
agai nst unauthorized entry into a high radiation area, as defined
in subchapter 1, except:

(D Where the high radiation area is equipped with a
control device or alarmsystem as described in
subchapter 4, or

(2) Where the high radiation area is | ocked to protect
agai nst unaut hori zed or accidental entry.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
(Imp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-110 Posting. Areas in which radi ography is being
performed shall be conspicuously posted as required by subchapter
4. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Inp:
HRS §8321-1, 321-11(21), 321-71)

811-45-111 Radi ation surveys and survey records. (a) No
radi ographi ¢ operation shall be conducted unless calibrated and
operabl e radi ati on survey instrunentation is avail able and used at
each site where radi ographi c exposures are nade.

(b) A physical radiation survey shall be made after each
radi ographi ¢ exposure to determ ne that the nmachine is "off".
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(c) A survey with a radiation survey instrunment shall be
made after each radi ographic exposure to deternine that x-ray
systemis not operational. The area at and surrounding the
collimator of the x-ray system shall be surveyed.

(d) Records shall be kept for the required surveys. Such
records shall be nmintained for inspection by the departnment for
three years. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-
71) (Inp: HRS 88321-1, 321-11(21), 321-71)

811-45-112 Docunents and records required at tenporary
jobsites. Each licensee conducting industrial radi ography at a
tenporary jobsite shall have the follow ng records avail abl e at
that site for inspection by the departnment for three years:

(D Copy of license;

(2) Operating and energency procedures;

(3) Chapter 11-45;

(4) Survey records pursuant to subchapter 5 and area
survey records pursuant to subchapter 4 for the period
of operation at the site;

(5) Dai |l y pocket dosineter records for the period of
operation at the site; and

(6) The |l atest instrument calibration records for survey
instruments in use at the site. Acceptable records
i nclude tags or |abels which are affixed to the device
or survey nmeter. [Eff 11/12/99] (Auth: HRS §8321-
10, 321-11, 321-71) (lnmp: HRS 88321-1, 321-11(21),
321-71)

811-45-113 Specific requirenents for radiographic personne
perform ng industrial radi ography. (a) At a jobsite, the
foll owing shall be supplied by the |icensee:

(D At | east one operable, calibrated survey instrunment;

(2) A current whol e body personnel nonitor (TLD or film

badge) for each individual

(3) An operable, calibrated pocket dosineter with a range

of zero to two hundred milliroentgens (5.16 x 10°
coul onbs per kilogram) for each worker; and

(4) The appropriate barrier ropes and signs.

(b) I ndustrial radi ographic operations shall not be
performed if any of the itenms in subsection (a) are not avail able
at the jobsite or are inoperable.

(c) Each |icensee shall provide a m ni num of two
radi ographi ¢ personnel when x-ray systens are used at tenporary
jobsites. If one of the personnel is a radiographer trainee, the
ot her shall be a radiographer instructor

(d) No individual other than a radi ographer or a
radi ographer trainee who is under the personal supervision of a
radi ographer instructor shall manipulate controls or operate
equi pnment used in industrial radiographic operations.

(e) No individual shall act as a radiographer instructor
unl ess such indivi dual

(D Has nmet the requirenents of subchapter 5;
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(2) Has one year of docunented experience as a
radi ographer; and
(3) Has been naned as a radi ographer instructor on the
license issued by the departnent.
(f) During an i nspection by the departnent, the departnent
i nspector may ternminate an operation if any of the itens in
subsection (a) are not avail able and operable or if the required
nunber of radiographic personnel are not present. Operations
shal |l not be resuned until such conditions are net.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-114 Special requirements and exenptions for cabinet
radi ography. (a) Systenms for cabinet radi ography designed to
al l ow adnmi ttance of individuals shall

(D Conply with all applicable requirements of this
subchapter and subchapter 4. |f such a systemis a
certified cabinet x-ray system it shall conply with
all applicable requirenents of this subchapter and 21
C.F. R §1020. 40.

(2) Be evaluated at intervals not to exceed one year to
assure conpliance with the applicable requirenents of
this subchapter. Records of these eval uations shal
be mai ntained for inspection by the departnent for
three years.

(b) Certified cabinet x-ray systens designed to exclude

i ndividuals fromthe interior of the cabinet are exenmpt fromthe
requi renents of this subchapter except that:

(D Operating personnel shall be provided with either a
filmbadge or a thernolum nescent dosineter, and
reports of the results shall be numintained for
i nspection by the departnment for three years.

(2) No |icensee shall pernmt any individual to operate a
cabinet x-ray systemuntil such individual has
received a copy of and instruction in the operating
procedures for the unit and has denonstrated conpe-
tence in its use. Records which denonstrate
conpliance with paragraph (1) shall be maintained for
i nspection by the departnment for three years.

(3) Tests for proper operation of high radiation area
control devices or alarm systens, where applicable,
shal | be conducted, recorded, and maintained in
accordance with section 11-45-104.

(4) The licensee shall perform an evaluation, at intervals
not to exceed one year, to determ ne conformance with
subchapter 4. |If such a systemis a certified cabinet
Xx-ray system it shall be evaluated at intervals not
to exceed one year to determ ne conformance with 21
C.F. R 81020.40. Records of these evaluations shal
be mai ntained for inspection by the departnent for
three years.

(c) Certified cabinet x-ray systens shall be nmaintained in

conpliance with 21 C.F. R 8§1020.40 unl ess prior approval has been

45- 86



§11-45-116

granted by the departnment pursuant to subchapter 1.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8§321-1, 321-11(21), 321-71)

SUBCHAPTER 6
X-RAYS I N THE HEALI NG ARTS

811-45-115 Purpose and scope. This subchapter establishes
requi renents for use of x-ray equipnment in the healing arts. The
requi renents of this subchapter are in addition to, and not in
substitution for, other applicable requirements of this chapter
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-116 Ceneral requirenments. (a) The |licensee shal
be responsible for directing the operation of the x-ray systen(s)
under the |icensee's adm nistrative control. The Iicensee or the
licensee's agent shall assure that the requirements of this
subchapter are nmet in the operation of the x-ray systen(s).
(D An x-ray system whi ch does not neet the provisions of
this subchapter shall not be operated for diagnostic
purposes if so directed by the departnent.
(2) I ndi viduals who will be operating x-ray systens shal
be adequately instructed on the operating procedures
and be conpetent in the safe use of the equipnent.
(3) I ndi vi dual s practicing radi ol ogi c technol ogy shall be
i censed under chapter 11-44,
(4) A chart shall be provided in the vicinity of the
di agnostic x-ray system s control panel which
specifies, for all exaninations performed with that
system the follow ng informtion
(A Patient's body part and anatomi cal size, or body
part thickness, or age (for pediatrics), versus
techni que factors to be utilized;

(B) Type and size of the filmor screen-film
conbi nati on to be used;

(O Type and focal distance of the grid to be used,
i f any;

(D) Source-i mage receptor distance to be used
(except for dental intraoral radiography);

(E) Type and | ocation of placenment of patient
shielding (e.g., gonad, etc.) to be used; and

(F) For mammogr aphy, indication of kilovoltage
peak/target/filter conbination.

(5) The licensee of a facility shall establish and nake
available to x-ray operators witten safety
procedures, including patient holding and any
restrictions of the operating technique required for
the safe operation of the particular x-ray system
The operator shall be able to denonstrate famliarity
with these procedures.
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(6)

(7)

(8)

(9)

Except for human patients who cannot be noved out of

the room only the staff, ancillary personnel, or

ot her persons required for the nmedical procedure or

training shall be in the roomduring the radi ographic

exposure. Oher than the patient being exam ned:

(A Al'l individuals shall be positioned such that no
part of the body will be struck by the usefu
beam unl ess protected by not less than 0.5
mllinmeter | ead equivalent material or otherw se
authorized by a qualified nedical physicist.

(B) The x-ray operator, other staff, ancillary
personnel and ot her persons required for the
nmedi cal procedure shall be protected fromthe
direct scatter radiation by protective aprons or
whol e body protective barriers of not |ess than

0.25 millinmeter |ead equivalent material, unless
ot herwi se authorized by a qualified nmedica
physi ci st.

(O Human patients who cannot be rempved fromthe
room shall be protected fromthe direct scatter
radi ati on by whol e body protective barriers of
not less than 0.25 nillinmeter |ead equival ent
material, or shall be so positioned that the
nearest portion of the body is at |east two
neters fromboth the tube head and the nearest
edge of the inmmge receptor, unless otherw se
authorized by a qualified nedical physicist.

Gonad shielding of not less than 0.5 mllinmeter |ead

equi valent material shall be used for human patients,

who have not passed the reproductive age, during

radi ographi ¢ procedures in which the gonads are in the

useful beam except for cases in which this would

interfere with the diagnostic procedure.

I ndi vidual s shall not be exposed to the useful beam

except for healing arts purposes and unl ess such

exposure has been authorized by a |licensed
practitioner of the healing arts. This provision
specifically prohibits deliberate exposure for the
fol |l owi ng purposes:

(A Exposure of an individual for training,
denonstration, or other non-healing arts
pur poses; and

(B) Reserved.

When a patient or filmrequires auxiliary support

during a radiati on exposure:

(A Mechani cal hol di ng devices shall be used. The
written safety procedures, required by paragraph
(5), shall Iist individual projections where
hol di ng devi ces cannot be utilized;

(B) Witten safety procedures, as required by
par agraph (5), shall indicate the requirenents
for selecting a holder and the procedure the
hol der shall foll ow

(O The human hol der shall be instructed in persona
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radi ati on safety and protected as required by
par agr aph (6);

(D) No individual shall be used routinely to hold
filmor human patients;

(E) In those cases where an individual nust hold the
film (except during intraoral exam nations), any
portion of the body other than the area of
clinical interest struck by the useful beam
shall be protected by not less than 0.5
mllinmeter | ead equival ent material; or

(F) Each facility shall have | eaded aprons and
gl oves available in sufficient nunbers to
provi de protection for all personnel who are
i nvolved with x-ray operations and who are
ot herwi se not shi el ded.

Procedures and auxiliary equi pnent designed to

mnimze patient and personnel exposure conmensurate

with the needed di agnostic information shall be
utilized.

(A The speed of the screen and fil m conbinations
used shall be the fastest speed consistent with
t he di agnhostic objective of the exani nations.

Fil mcassettes without intensifying screens
shall not be used for any routine diagnostic
radi ol ogi cal inmaging, with the exception of
standard film packets for intraoral use in
dent al radi ography.

(B) The radi ation exposure to the patient shall be
the m ni mum exposure required to produce inmages
of good di agnostic quality.

(O Portabl e or nobile x-ray equi pnent shall be used
only for exam nations where it is inpractical to
transfer the patient(s) to a stationary x-ray
installation.

(D) If grids are used between the patient and the
i mage receptor to decrease scatter to the film
and i nprove contrast the grid shall
(i) Be positioned properly, i.e., tube side

facing the right direction, and grid
centered to the central ray; and

(ii) If of the focused type, be of the proper
focal distance for the SID s being used.
All individuals who are associated with the operation

of an x-ray system are subject to the requirenents of

subchapter 4.

Reserved.

The licensee shall maintain the follow ng information

for each x-ray system for inspection by the

depart ment:

(A Model and serial nunbers of all major
conmponents, and user's manuals for those
conmponent s;

(B) Tube rating charts and cooling curves;

(O Records of surveys, calibrations, maintenance
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(14)

(b)

and nodifications perforned on the x-ray
system(s);
(D) Copy of all correspondence with this departnent
regardi ng that x-ray system
Each facility shall maintain either an x-ray |og
containing the name of the patient, the type of x-ray
exam nation, the date of the x-ray exami nation, the
nanme of the referring practitioner, and the nanme of
t he individual who perfornmed the x-ray exam nation
(facilities subject to chapter 11-44), or a patient
record specifying the type of x-ray exam nation and
the date of the x-ray exam nation. Wen the patient
or filmnust be provided with human auxiliary support,
t he nane of the human hol der shall be recorded.
Each installation using a radi ographic x-ray system

and using anal og i mage receptors (radiographic film shall have
avail abl e suitabl e equi pnent for handling and processing
radi ographic filmin accordance with the foll ow ng provisions:

(1)

(2)

(3)

Manual |y devel oped film

(A Processi ng tanks shall be constructed of
mechani cally rigid, corrosion resistant
materi al ; and

(B) The tenperature of solutions in the tanks shal
be mai ntained within the range of sixty degrees
Fahrenheit to eighty degrees Fahrenheit (sixteen
degrees Celsius to twenty-seven degrees
Celsius). Filmshall be devel oped in accordance
with the tinme-tenperature relationships
recommended by the film manufacturer, or, in the
absence of such recomrendati ons, with Appendi x A
of this subchapter.

(O Devi ces shall be utilized which will indicate
the actual tenperature of the devel oper and
signal the passage of a preset tine appropriate
to the devel oping tine required.

Aut omat i c processors and other closed processing

syst ens:

(A Films shall be devel oped in accordance with the
time-tenperature relationshi ps reconmended by
the filmmanufacturer; in the absence of such
recommendations, the filmshall be devel oped
according to Appendi x B of this subchapter.

(B) The specified devel oper tenperature and
i mersion time shall be posted in the darkroom
or on the automatic processor.

Processi ng deviations fromthe requirenents of

paragraph (1) shall be docunented by the licensee in

such manner that the requirenments are shown to be net
or exceeded (e.g., extended processing, and specia
rapid chem stry).

Ot her requirenents:

Pass boxes, if provided, shall be so constructed as to

exclude light fromthe darkroom when cassettes are

pl aced in or renoved fromthe boxes, and shal
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i ncorporate adequate shielding fromstray radiation to
prevent exposure of undevel oped film

(2) The darkroom shall be light tight and use proper
safelighting such that any filmtype in use exposed in
a cassette to x-radiation sufficient to produce an
optical density from1.0 to 2.0 when processed shal
not have a fog density greater than 0.1 (0.05 for
manmogr aphy) when exposed in the darkroom for two

mnutes with all safelights on. |f used, daylight
filmhandling boxes shall preclude fogging of the
film

(3) Dar kroons typically used by nore than one individua
shall be provided a nethod to prevent accidental entry
whi | e undevel oped filns are being handl ed or
processed.

(4) Filmshall be stored in a cool, dry place and shall be
protected from exposure to stray radiation. Filmin
open packages shall be stored in a light tight
cont ai ner.

(5) Fil m cassettes and intensifying screens shall be
i nspected periodically and shall be cleaned and
repl aced as necessary to best assure radiographs of
good di agnostic quality.

(6) Qutdated x-ray filmshall not be used for human
di agnostic radi ographs, unless the film has been
stored in accordance with the manufacturer's
recommendati ons and a sanple of the film passes a
sensitonmetric test for normal ranges of base plus fog
and speed.

(7) Fi | m devel opi ng solutions shall be prepared in
accordance with the directions given by the
manuf acturer, and shall be maintained in strength by
repl eni shnment or renewal so that full devel opnent is
acconplished within the tine specified by the
manuf act urer.

(d) The exhibits at the end of chapter 11-45 entitled,
"Appendi x A of Subchapter 6, Tinme-Tenperature Chart (2/2/93)" and
"Appendi x B of Subchapter 6, Tenperature-I|nmrersion Chart
(2/2/93)", are made a part of this section.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-117 Al diagnostic x-ray systens. (a) The contro
panel containing the nain power switch shall bear the warning
statement, |egible and accessible to view "WARNING This x-ray
unit may be dangerous to patient and operator unless safe exposure
factors and operating instructions are observed."

(b) On battery-powered x-ray generators, visual neans
shall be provided on the control panel to indicate whether the
battery is in a state of charge adequate for proper operation

(c) The | eakage radi ation fromthe diagnostic source
assenbly neasured at a distance of one nmeter in any direction from
the source shall not exceed one hundred mlliroentgens (25.8
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m crocoul onbs per kilogram in one hour when the x-ray tube is
operated at its | eakage technique factors. Conpliance shall be
deternm ned by nmeasurements averaged over an area of one hundred
square centineters with no |linear dinmension greater than

twenty centineters.

(d) The radiation emitted by a conponent other than the
di agnostic source assenbly shall not exceed two mlliroentgens
(0.516 nmicrocoul onmbs per kilogranm) in one hour at five centineters
from any accessi ble surface of the conponent when it is operated
in an assenbl ed x-ray system under any conditions for which it was
desi gned. Conpliance shall be determ ned by neasurenents averaged
over an area of one hundred square centinmeters with no |inear
di mrension greater than twenty centineters.

(e) Beam qual ity:

(D The hal f-val ue |layer of the useful beamfor a given x-
ray tube potential shall not be less than the
appropriate value specified in Appendix C of this
subchapter under "specified dental systens," for any
dental system designed for use with intraoral inmge
receptors and manufactured after Decenber 1, 1980; and
under "other x-ray systens," for all other x-ray
systenms subject to this section. |If it is necessary
to determ ne such hal f-value | ayer at an x-ray tube
potential which is not listed in Appendix C, linear
i nterpol ati on or extrapol ati on nmay be nade. Positive
means shall be provided to insure that at |east the
mnimum filtrati on needed to achi eve the above beam
quality requirenments is in the useful beam during each
exposur e.

(2) For capacitor energy storage equi pnent, conpliance
with the requirements of paragraph (1) shall be
determined with the maxi num quantity of charge per
exposure. This shall be deened to have been net if an
m | lianperes-second of ten has been used.

(3) The required mnimal hal f-value |ayer of the usefu
beam shal |l include the filtration contributed by al
mat eri al s which are permanently between the source and
the patient.

(4) For x-ray systens which have variable kil ovoltage peak
and variable filtration for the useful beam a device
shall link the kilovolts peak selector with the
filter(s) and shall prevent an exposure unless the
m ni mum anount of filtration necessary to produce the
hal f-val ue | ayer required by paragraph (1) is in the
useful beam for the given kilovolts peak which has
been sel ect ed.

(f) Where two or nore radiographic tubes are controlled by
one exposure switch, the tube or tubes which have been sel ected
shall be clearly indicated before initiation of the exposure.

This indication shall be both on the x-ray control panel and at or
near the tube housing assenbly which has been sel ected.

(9) The tube housing assenbly supports shall be adjusted
such that the tube housing assenbly shall remain stable during an
exposure unl ess tube housi ng novenent is a designed function of
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the x-ray system

(h) Techni que indicators:

D) The technique factors to be used during an exposure
shall be indicated before the exposure begins. |If
automati c exposure controls are used, the technique
factors which are set before the exposure shall be
i ndi cat ed.

(2) The requi rement of paragraph (1) nay be met by
per manent mar ki ngs on equi pnment havi ng fixed technique
factors. Indication of technique factors shall be
visible fromthe operator's position except in the
case of spot filnms made by the fluoroscopist.

(i) Di agnostic x-ray systens and their associated
conmponents used on humans and certified pursuant to the federal x-
ray equi pnent performance standard, 21 C.F. R Part 1020, shall be
mai ntai ned in conpliance with applicable requirenents of that
standard and this subchapter.

(J) Al'l position |ocking, holding, and centering devices
on x-ray system conponents and systens shall function as intended.
(k) The exhibit at the end of chapter 11-45 entitl ed,
"Appendi x C of Subchapter 6, Half-Value Layer (7/25/96)", is nmade
a part of this section. [Eff 11/12/99] (Auth: HRS §8321-10,

321-11, 321-71) (lnp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-118 Fluoroscopic x-ray systems. (a) Al
fluoroscopic x-ray systens shall be inage intensified or used in
conjunction with a digital inaging system

(b) The useful beam shall be limted as foll ows:

(D Primary barrier

(A The fluoroscopic inmaging assenbly shall be
provided with a prinmary protective barrier which
intercepts the entire cross section of the
useful beam at any source-inage receptor
di stance; and

(B) The x-ray tube used for fluoroscopy shall not
produce x-rays unless the barrier is in position
to intercept the entire useful beam

(2) Fl uor oscopi ¢ beam limtation

(A For certified fluoroscopic systens with or
wi t hout a spot filmdevice, neither the |l ength
nor the width of the x-ray field in the plane of
the i mage receptor shall exceed that of the
visible area of the inmage receptor by nore than
three percent of the source-inmage receptor
di stance. The sum of the excess |length and the
excess width shall be no greater than four
percent of the source-inage receptor distance.

(B) For uncertified fluoroscopic systens with a spot
filmdevice, the x-ray beamwith the shutters
fully opened (during fluoroscopy or spot
filmng) shall be no larger than the | argest
spot filmsize for which the device is designed.
Measurements shall be made at the mi nimum
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(O

(D

(B)

source-i mage receptor distance avail able but at
no less than twenty centineters table top to the
film plane distance.
For uncertified fluoroscopic systens w thout a
spot film device, the requirenments of
subpar agraph (A) apply.
O her requirements for fluoroscopic beam
[imtation:
(i) Means shall be provided to permt further
limtation of the field. Beamlimiting
devi ces manufactured after May 22, 1979,
and incorporated in equipment with a
vari abl e source-image receptor distance
and/or a visible area of greater than
three hundred square centinmeters shall be
provi ded with nmeans for stepless
adj ustment of the x-ray field;

(ii) Al'l equiprment with a fixed source-inage

receptor distance and a visible area of
three hundred square centineters or |ess
shall be provided with either stepless

adj ustment of the x-ray field or with
means to further |inmt the x-ray field
size at the plane of the inmage receptor to
one hundred twenty-five square centineters
or |ess;

(iii) I f provided, stepless adjustnent shall, at

the greatest source-inmage receptor

di stance, provide continuous field sizes
fromthe maxi nrum attainable to a field
size of five centineters by five
centimeters or |ess;

(iv) For equi pnent manufactured after February

25, 1978, when the angle between the inage
receptor and beam axis is variable, neans
shall be provided to indicate when the
axis of the x-ray beamis perpendicular to
the plane of the inage receptor; and

(v) For rectangular x-ray fields used with
circular image reception, the error in
alignnent shall be deternined al ong the
I ength and wi dth di nensi ons of the x-ray
field which pass through the center of the
visible area of the inmage receptor

Spot-fil m devices which are certified conponents

shall neet the follow ng additiona

requi renents:

(i) Means shall be provi ded between the source
and the patient for adjustnent of the x-
ray field size in the plane of the filmto
the size of that portion of the filmwhich
has been selected on the spot film
sel ector. Such adjustnent shall be
automatically acconplished except when the

45-94



§11-45-118

x-ray field size in the plane of the film
is smaller than that of the selected
portion of the film For spot film
devi ces manufactured after June 21, 1979,
if the x-ray field size is less than the
size of the selected portion of the film
the neans for adjustnent of the field size
shall be only at the operator's option;
(ii) It shall be possible to adjust the x-ray
field size in the plane of the filmto a
size smaller than the sel ected portion of
the film The mininumfield size at the
greatest source-inmage receptor distance
shall be equal to, or less than, five
centineters by five centineters;

(iii) The center of the x-ray field in the plane
of the filmshall be aligned with the
center of the selected portion of the film
to within two percent of the source-inage
receptor distance; and

(iv) On spot-filmdevices manufactured after
February 25, 1978, if the angl e between
the plane of the inmge receptor and beam
axis is variable, neans shall be provided
to indicate when the axis of the x-ray
beam i s perpendicular to the plane of the
i mage receptor, and conpliance shall be
determ ned with the beam axis indicated to
be perpendicular to the plane of the inage
receptor.

(F) If a nmeans exists to override any of the
automatic x-ray field size adjustnments required
i n subparagraph (E), that neans:

(i) Shal | be designed for use only in the
event of systemfailure;

(ii) Shall incorporate a signal visible at the
fluoroscopist's position which shal
i ndi cate whenever the automatic field size
adj ustnment is overridden; and

(iii) Shall be clearly and durably |abel ed as
foll ows:

FOR X-RAY FI ELD
LI M TATI ON SYSTEM FAI LURE

(c) X-ray production in the fluoroscopic node shall be
controlled by a device which requires continuous pressure by the
fluoroscopist for the entire tine of any exposure. Wen recording
serial fluoroscopic imges, the fluoroscopist shall be able to
term nate the x-ray exposure(s) at any tine, but nmeans nmmy be
provided to pernit conpletion of any single exposure of the series
in process.

(d) Entrance exposure rate allowable limts:

(D Fl uor oscopi ¢ equi prrent which is provided with
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(2)

(3)

automati c exposure rate control shall not be operable
at any conbi nati on of tube potential and current which
shall result in an exposure rate in excess of ten
roentgens (2.58 mllicoul ombs per kilogram per ninute
at the point where the center of the useful beam
enters the patient, except:
(A During recordi ng of fluoroscopic inmages, or
(B) When an optional high Ievel control is provided.
When so provided, the equi pnent shall not be
operabl e at any conbi nati on of tube potenti al
and current which shall result in an exposure
rate in excess of five roentgens (1.29
mllicoul ombs per kilogram per mnute at the
poi nt where the center of the useful beamenters
the patient unless the high Ievel control is
activated. Special neans of activation of high
| evel controls shall be required. The high
I evel control shall only be operabl e when
conti nuous manual activation is provided by the
operator. A continuous signal audible to the
fluoroscopi st shall indicate that high I eve
control is being enployed.
Fl uor oscopi ¢ equi prrent which is not provided with
automati c exposure rate control (rmanual node) shal
not be operable at any conbinati on of tube potential
and current which shall result in an exposure rate in
excess of five roentgens (1.29 mllicoul ombs per
kil ogram) per minute at the point where the center of
the useful beamenters the patient, except:
(A During recordi ng of fluoroscopic inmages, or
(B) When an optional high Ievel control is
activated. Special neans of activation of high
| evel controls shall be required. The high
I evel control shall only be operabl e when
conti nuous manual activation is provided by the
operator. A continuous signal audible to the
fluoroscopi st shall indicate that the high I eve
control is being enployed.
Fl uor oscopi ¢ equi prrent which is provided with both
automati c exposure rate control node and a manual node
shall not be operable at any conbination of tube
potential and current which shall result in an
exposure rate in excess of ten roentgens (2.58
mllicoul ombs per kilogram per mnute in either node
at the point where the center of the useful beam
enters the patient, except:
(A During recordi ng of fluoroscopic inmages; or
(B) When the node or nodes have an optional high
| evel control, in which case that npde or npdes
shall not be operable at any conbination of tube
potential and current which shall result in an
exposure rate in excess of five roentgens (1.29
mllicoul ombs per kilogram per mnute at the
poi nt where the center of the useful beamenters
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the patient, unless the high level control is
activated. Special neans of activation of high
| evel controls shall be required. The high
| evel control shall only be operabl e when
conti nuous manual activation is provided by the
operator. A continuous signal audible to the
fluoroscopi st shall indicate that the high I eve
control is being enployed.

(4) Any fluoroscopi c equi prent nmanufactured after May 19,

1995 whi ch can exceed five roentgens (1.29

mllicoul ombs per kilogranm) per mnute shall be

equi pped with an autonmtic exposure rate control. Al
entrance exposure rate limts shall be ten roentgens
(2.58 mllicoul onmbs per kilogram per mnute with an
upper limt of twenty roentgens (5.16 nillicoul onbs
per kil ogram) per mnute when high Ilevel control is
activated.

(5) Conpliance with the requirenments of this subsection
shal | be determ ned as follows:

(A If the source is below the x-ray table, the
exposure rate shall be measured one centineter
above the tabletop or cradle.

(B) If the source is above the x-ray table, the
exposure rate shall be neasured at thirty
centineters above the tabletop with the end of
the beamlimting device or spacer positioned as
closely as possible to the point of measurenent.

(O For a Carmtype of fluoroscope, the exposure
rate shall be nmeasured thirty centinmeters from
the input surface of the fluoroscopic inmaging
assenbly, with the source positioned at any
avail abl e SID, provided that the end of the
beam |imting device or spacer is no closer than
thirty centineters fromthe input surface of the
fl uoroscopi c i magi ng assenbly.

(D) For a lateral type fluoroscope, the exposure
rate shall be neasured at a point fifteen
centineters fromthe centerline of the x-ray
table and in the direction of the x-ray source
with the end of the beam|initing device or
spacer positioned as closely as possible to the
poi nt of neasurenment. |If the tabletop is
nmovabl e, it shall be positioned as closely as
possible to the lateral x-ray source, with the
end of the beamlimting device or spacer no
closer than fifteen centineters to the
centerline of the x-ray table.

(6) Peri odi ¢ neasurenent of entrance exposure rate shal

be perforned as foll ows:

(A Such neasurenents shall be made by, or under the
supervi sion of, a qualified nmedical physicist at
| east annually or after any mai ntenance of the
system whi ch might affect the exposure rate.

(B) Results of these neasurenents shall be posted
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(2)

where any fluoroscopi st may have ready access to

such results while using the fluoroscope and in

the record required in section 11-45-116

(a)(13)(C). The measurenent results shall be

stated in roentgens (coul onmbs per kil ogram per

m nute and include the technique factors used in

determ ning such results. The name of the

i ndi vi dual perforning the neasurenents and the

date the neasurenents were performed shall be

included in the results.

(O Condi tions of periodic nmeasurenent of nmaxi nmum

entrance exposure rate are as foll ows:

(i) The nmeasurenent shall be made under the
conditions that satisfy the requirenents
of this subsection;

(ii) The kilovolts peak and mllianperes shal
be typical of clinical use of the x-ray
syst en

(iii) The x-ray systen(s) that incorporates
automati c exposure rate control shall have
an appropriate phantom placed in the
useful beamto produce a nillianperage
and/or kilovoltage typical of the use of
the x-ray system and

Barrier transnmitted radiation rate limts:

The exposure rate due to transm ssion through the

primary protective barrier with the attenuation bl ock

in the useful beam conbined with radiation fromthe

i mge intensifier, if provided, shall not exceed two

mlliroentgens (0.516 m crocoul onbs per kil ogram per

hour at ten centineters from any accessible surface of
the fluoroscopic inmaging assenbly beyond the pl ane of
the i mage receptor for each roentgen per ninute of
entrance exposure rate.

Measuri ng conpliance of barrier transm ssion.

(A The exposure rate due to transm ssion through
the primary protective barrier conbined with
radiation fromthe image intensifier shall be
deternm ned by nmeasurements averaged over an area
of one hundred square centinmeters with no |inear
di mension greater than twenty centinmeters.

(B) If the source is below the tabletop, the
nmeasur enent shall be nade with the input surface
of the fluoroscopic inmaging assenbly positioned
thirty centineters above the tabl etop

(O If the source is above the tabletop and the
source-i mage receptor distance is variable, the
nmeasurement shall be nade with the end of the
beam |imting device or spacer as close to the
tabletop as it can be placed, provided that it
shall not be closer than thirty centineters.

(D) Movabl e grids and conpressi on devi ces shall be
renmoved fromthe useful beam during the
measur ement .
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(f) During fluoroscopy and cinefl uorography the tube
potential and tube current shall be continuously indicated.
(9) The source-to-skin distance shall not be |ess than:
(D Thirty-eight centineters on stationary fluoroscopic
systenms manufactured on or after August 1, 1974, ;
(2) A distance of 35.5 centineters on stationary
fluoroscopi c systens manufactured before August 1
1974;
(3) Thirty centineters on all nobile and portable
fl uoroscopes; and
(4) Twenty centineters for all image-intensified
fluoroscopes used for specific surgical application.
(h) Fl uor oscopi c tiner:
(D Means shall be provided to preset the cunul ative on-
time of the fluoroscopic x-ray tube. The maxi num
curmul ative time of the timng device shall not exceed
five minutes without resetting.
(2) A signal audible to the fluoroscopist shall indicate
the conpl etion of any preset cunulative on-tine. Such
signal shall continue to sound while x-rays are
produced until the tinmng device is reset.
(i) Control of scattered radiation:
(D Fl uor oscopi ¢ tabl e designs when conbined with
procedures utilized shall be such that no unprotected
part of any staff or ancillary individual's body shal
be exposed to unattenuated scattered radiati on which
originates fromunder the table. The attenuation
required shall be not less than 0.25 millineter |ead
equi val ent .
(2) Equi pment configuration when combi ned with procedures
shall be such that no portion of any staff or
ancillary individual's body, except the extrenities,
shall be exposed to the unattenuated scattered
radi ati on emanati ng from above the tabl etop unl ess
t hat i ndi vi dual
(A Is at | east one hundred twenty centinmeters from
the center of the useful beam or

(B) The radi ati on has passed through not |ess than
0.25 millinmeter |ead equivalent nateria
i ncluding, but not linmted to, drapes, bucky-
sl ot cover panel, or self-supporting curtains,
in addition to any | ead equival ency provi ded by
the protective apron.

(J) Fl uor oscopi ¢ systens equi pped with spot film
(radi ographi c) node shall neet the exposure reproducibility
requi renents of section 11-45-119 when operating in the spot film
node.

(k) Radi ati on therapy sinulation systens shall be exenpt
fromall the requirenents of subsections (b), (d), (e), and (h)
provi ded t hat:

(D Such systens are designed and used in such a manner

that no individual other than the patient is in the x-
ray room during periods of tinme when the systemis
produci ng x-rays; and
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(2) Systens which do not neet the requirenments of
subsection (h) are provided with a neans of indicating
the cunul ative tinme that an individual patient has
been exposed to x-rays. Procedures shall require in
such cases that the tiner be reset between
exam nations.

D) Al new y-assenbl ed, installed, or reassenbl ed
fluoroscopic x-ray systens shall be eval uated by, or under the
supervi sion of, a qualified nmedical physicist before use on human
pati ents unl ess otherw se authorized by the director
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-119 Radi ographic systens other than fl uoroscopic,
dental intraoral, or conputed tonpgraphy systens. (a) The usefu
beam shall be linited to the area of clinical interest. This
shall be deened to have been nmet if a positive beamlimting
devi ce has been properly used or if evidence of collimation is
shown on at |east three sides or three corners of the film (e.qg.,
projections fromthe shutters of the collinmator, cone cutting at
the corners, or borders at the films edge).

(D General purpose stationary, nobile, and portable x-ray
systens, including veterinary systens installed after
the effective date of this chapter:

(A Means shal |l be provided for independent stepless
adj ustmrent of the size of the x-ray field. Each
di mension of the mnimumfield size at an
source-i mage receptor distance of one hundred
centineters shall be equal to or less than five
centineters.

(B) A net hod shall be provided for visually defining
the perineter of the x-ray field. The tota
m sal i gnment of the edges of the visually
defined field with the respective edges of the
x-ray field along either the length or wi dth of
the visually defined field shall not exceed two
percent of the distance fromthe source to the
center of the visually defined field when the
surface upon which it appears is perpendicul ar
to the axis of the x-ray beam

(2) In addition to the requirenents of paragraph (1), al

stationary general purpose x-ray systens shall neet

the foll owing requirenents:

(A A net hod shall be provided to indicate when the
axis of the x-ray beamis perpendicular to the
pl ane of the inmage receptor, to align the center
of the x-ray field with respect to the center of
the image receptor to within two percent of the
source-i mage receptor distance, and to indicate
the source-image receptor distance to within two
percent;

(B) The beam limiting device shall indicate
nunerically the field size in the plane of the
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i mge receptor to which it is adjusted; and

I ndication of field size di nensions and source-
i mge receptor distances shall be specified in
i nches and/or centinmeters, and shall be such
that aperture adjustnents result in x-ray field
di mensions in the plane of the inmage receptor
whi ch correspond to those indicated by the beam
limting device to within two percent of the
source-i mage receptor di stances when the beam
axis is indicated to be perpendicular to the

pl ane of the inmage receptor

Radi ogr aphi ¢ equi prrent desi gned for only one inage
receptor size at a fixed source-inmage receptor

di stances shall be provided with nmeans to limt the
field at the plane of the imge receptor to dinmensions
no greater than those of the inmage receptor, and to
align the center of the x-ray field with the center of
the image receptor to within two percent of the
source-i mage receptor distance, or shall be provided
with means to both size and align the x-ray field such
that the x-ray field at the plane of the inage
receptor does not extend beyond any edge of the inmage
receptor.

Radi ogr aphi ¢ systens other than those designated in
par agraphs (1), (2), and (3), and veterinary systens
installed before the effective date of this chapter:

(A)

(B)

(O

Means shall be provided to limt the x-ray field
in the plane of the inmage receptor so that such
field does not exceed each di nmension of the
i mage receptor by nore than two percent of the
source-i mage receptor di stance when the axis of
the x-ray beamis perpendicular to the plane of
the i mage receptor.
Means shall be provided to align the center of
the x-ray field with the center of the inmage
receptor to within two percent of the source-
i mge receptor distance, or neans shall be
provided to both size and align the x-ray field
such that the x-ray field at the plane of the
i mage receptor does not extend beyond any edge
of the image receptor. Conpliance shall be
deternmined with the axis of the x-ray beam
perpendi cul ar to the plane of the inmage
receptor.
The requi rements of subparagraphs (A) and (B)
may be net with a systemthat neets the
requi renents for a general purpose x-ray system
as specified in paragraph (1) or, when alignnment
nmeans are al so provided, may be net with either:
(i) An assortnment of renovabl e,
fi xed-aperture, beamlimting devices
sufficient to neet the requirenment for
each conbi nati on of inmage receptor size
and source-imge receptor distance for
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(2)

which the unit is designed with each such
devi ce having clear and permanent marki ngs
to indicate the image receptor size and
source-i mage receptor distance for which
it is designed; or

(ii) A beamlimting device having multiple
fixed apertures sufficient to neet the
requi renent for each conbi nati on of inmage
receptor size and source-inmage receptor
di stance for which the unit is designed.
Per manent, clearly |egible markings shal
i ndicate the inmage receptor size and
source-i mage receptor distance for which
each aperture is designed and shal
i ndi cate which aperture is in position for
use.

Radi ati on exposure contr ol

Means shall be provided to initiate the radiation

exposure by a deliberate action on the part of the

operator, such as the depression of a switch

Radi ati on exposure shall not be initiated w thout such

an action. |In addition, it shall not be possible to

initiate an exposure when the tiner is set to a "zero"
or "off" position if either position is provided.

Means shall be provided to term nate the exposure at a

preset tine interval, preset product of current and

time, a preset nunmber of pulses, or a preset radiation
exposure to the image receptor. Termination of an
exposure shall cause automatic resetting of the tiner
toits initial setting or to "zero."

(A When manual exposure control is provided, an x-
ray exposure control shall be incorporated into
each x-ray system such that an exposure can be
term nated by the operator at any tine
("deadman" switch) except for
(i) Exposure of one-half second or |ess; and

(ii) During serial radiography when neans shal
be provided to permt conpletion of any
si ngl e exposure of the series in progress.
(B) When an automatic exposure control is provided:

(i) I ndi cation shall be nmade on the contro
panel when this node of operation is
sel ect ed;

(ii) If the x-ray tube potential is equal to or

greater than fifty-one kil ovolts peak, the
m ni mum exposure tine for field em ssion
equi pnent rated for pul sed operation shal
be equal to or less than a tinme interva
equi valent to two pul ses;

(iii) The m ni mum exposure tinme for al
equi pnent other than that specified in
clause (ii) shall be equal to or |less than
one-si xtieth second or a time interva
required to deliver five mllianperes-
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seconds, whichever is greater

(iv) Ei t her the product of peak x-ray tube
potential, current, and exposure tine
shall be limted to not nore than sixty
kil owatt-seconds per exposure, or the
product of x-ray tube current and exposure
time shall be limted to not nore than six
hundred mi || i anperes-seconds per exposure,
except that when the x-ray tube potentia
is less than fifty-one kil ovolts peak, the
product of x-ray tube current and exposure
time shall be limted to not nore than two

t housand mi |l | i anperes-seconds per
exposure; and
(v) A visible signal shall indicate when an

exposure has been terminated at the linmts
required by clause (iv), and manua
resetting shall be required before further
automatically tinmed exposures can be made.
(3) Means shall be provided for visual indication of x-ray
producti on observable at or fromthe operator's
protected position whenever x-rays are produced. In
addition, a signal audible to the operator shal
i ndicate that the exposure has term nated.
(4) Wth a tinmer setting of 0.5 seconds or |ess, the
di fference between the maxi mum exposure tinme (Tnax)
and the m ni mum exposure tinme (Tnin) shall be |ess
than or equal to ten percent of the average exposure
time (T), when four tinmer tests are perforned:

(Tmax - Tmin) < 0.1T

(5) The x-ray exposure control shall be so placed that the
operator can view the patient while making any
exposur e.

(6) Operator protection, except veterinary systens:

(A Stationary x-ray systens shall be required to
have the x-ray exposure control permanently
nmounted in a protected area so that the operator
is required to remain in that protected area
during the entire exposure.

(B) Mobi |l e and portable x-ray systens which are:

(i) Used continuously for greater than one
week in the sane | ocation, i.e., a roomor
suite shall be considered as stationary
systens under subparagraph (A).

(ii) Used for | ess than one week in the sane
| ocation shall be provided with either a
protective barrier at least 6.5 feet (two
meters) high for operator protection
during exposures, or means shall be
provided to allow the operator to be at
| east twelve feet (3.7 neters) fromthe
tube housi ng assenbly during the exposure.
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(7) Operators of all stationary, nobile or portable x-ray
systenms used for veterinary work shall be provided
with a 6.5 foot (two neters) high protective barrier
for operator protection during exposures, or a neans
to allow the operator to be at |east twelve feet (3.7
meters) fromthe tube housing assenbly during
exposures, or a protective apron and protective
gl oves.

(c) Al'l nobile or portable radi ographic systens shall be
provided with nmeans to limt the source-to-skin distance to equa
to or greater than thirty centineters, except for veterinary
syst ens.

(d) When all technique factors are held constant,

i ncludi ng control panel selections associated with automatic
exposure control systens, the coefficient of variation of exposure
for both manual and automatic exposure control systens shall not
exceed 0.05. This requirenent shall be deened to have been net

i f, when four exposures are nmade at identical technique factors,
the difference between the maxi num exposure (Emax) and the mini mum
exposure (Emn) shall be less than or equal to ten percent of the
aver age exposure (E):

(Emax - Emin) < 0.1E

(e) Radi ati on from capacitor energy storage equi pment in
standby status: Radiation emitted fromthe x-ray tube when the
exposure switch or timer is not activated shall not exceed a rate
of two nmilliroentgens (0.516 m crocoul onbs per kil ogram per hour
at five centinmeters from any accessi ble surface of the diagnostic
source assenbly, with the beamlimting device fully open.

(f) Devi ati on of technique factors fromindicated val ues
shall not exceed the limts specified for that systemby its
manufacturer. |In the absence of manufacturer's specifications,
the deviation shall not exceed ten percent of the indicated val ue.

(9) Linearity, uncertified x-ray systens only: The
foll owi ng requirenments apply when the equi pnent is operated on a
power supply as specified by the manufacturer for any fixed x-ray
tube potential within the range of forty percent to one hundred
percent of the maxi numrated.

(D Equi prent havi ng i ndependent sel ection of x-ray tube

current: The average ratios of exposure to the

i ndicated millianpere seconds product (nmR/ mAs (or

C/ kg/ mAs)) obtained at any two tube current settings
shall not differ by nore than 0.10 tines their sum

[XL - X2] < 0.10(X1 + X2)

where X1 and X2 are the average nmR/ mAs (or C/ kg/ mAs)
val ues obtained at any two tube current settings.

(2) Equi prent havi ng a conbi ned x-ray tube current-
exposure tinme product (mAs) selector, but not a
separate tube current (md) selector: The average
rati os of exposure to the indicated mllianpere
seconds product (nmR/mAs (or C/ kg/ mAs)) obtained at any

45-104



§11-45-119

two mAs sel ector settings shall not differ by nore
than 0.10 tinmes their sum

[XL - X2] < 0.10(X1 + X2)

where X1 and X2 are the average nmR/ mAs (or C/ kg/ mAs)

val ues obtained at any two mAs sel ector settings.

(3) Det erm nati on of conpliance shall be based on four
exposures, of no |l ess than 0.05 seconds each, taken
within a time period of one hour, at each of the two
settings. These two settings may include any two
focal spot sizes provided that neither focal spot size
is equal to or less than 0.45 mllimeter, in which
case the two settings shall be restricted to the sane
focal spot size. For purposes of this requirenent,
focal spot size is the nom nal focal spot size
speci fied by the x-ray tube manufacturer

(h) Addi tional requirements applicable to certified

systems only: diagnostic x-ray systens incorporating one or nore
certified conmponent(s) shall be required to conply with the

foll owing additional requirement(s) which relate to that certified
conmponent (s).

(D Linearity: When the equiprment is operated on a power
supply as specified by the manufacturer in accordance
with the requirements of applicable federal standards,
for any fixed x-ray tube potential within the range of
forty to one hundred percent of the maximum rated.

(A For equi pnent havi ng i ndependent sel ection of x-
ray tube current, the average rati os of exposure
to the indicated mllianpere seconds product
obtai ned at any two consecutive tube current
settings shall not differ by nore than 0.10
times their sum

[XL - X2] < 0.10(X1 + X2)

where X1 and X2 are the average nmR/ mAs

(C/ kg/ mAs) val ues obtained at each of two
consecutive tube current settings or at two
settings differing by no nore than a factor of
two where the tube current selection is

conti nuous.

(B) For equi pnent having sel ection of x-ray tube
current-exposure tinme product manufactured after
May 3, 1994, the average ratios of exposure to
the indicated nillianpere seconds product
obtai ned at any two consecutive nillianpere
seconds sel ector settings shall not differ by
nore than 0.10 tinmes their sum

[X1 - X2] < 0.10(X1 + X2)
where X1 and X2 are the average nmR/ mAs

(C kg/ mAs) val ues obtained at each of two
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(2)

(3)

(4)

(5)

consecutive mllianpere seconds sel ector
settings or at two settings differing by no nore
than a factor of two where the mllianpere
seconds sel ector provides continuous sel ection.

Beam limtation for stationary and nmobil e genera

pur pose x-ray systens:

(A There shall be provided a neans of stepless
adj ustmrent of the size of the x-ray field. The
m nimum field size at an source-i mage receptor
di stance of one hundred centinmeters shall be
equal to or less than five centinmeters by five
centi neters.

(B) When a light localizer is used to define the x-
ray field, it shall provide an average
illumnation of not |less than one hundred sixty
lux or fifteen footcandl es at one hundred
centineters or at the maxi mum source-i nage
receptor distance, whichever is less. The
average illum nation shall be based upon
nmeasurenents nmade in the approxi mte center of
each quadrant of the light field. Radiation
t herapy sinulation systens manufactured on and
after May 27, 1980, are exenpt fromthis
requirenment.

(O The edge of the light field at one hundred
centineters or at the maxi mum source-i nage
receptor distance, whichever is |ess, shall have
a contrast ratio, corrected for anbient
lighting, of not less than four in the case of
beam |imting devices designed for use on
stationary equi pnent, and a contrast ratio of
not less than three in the case of beamliniting
devi ces designed for use on nobile equipnent.
The contrast ratio is defined as |/, where |,
is the illumnation three nillineters fromthe
edge of the light field toward the center of the
field; and |, is the illum nation three
millimeters fromthe edge of the light field
away fromthe center of the field. Conpliance
shall be determined with a neasuring instrunent
aperture of one millimeter in dianeter.

Beam limtation for portable x-ray systens shall neet

the beamlimtation requirenments of paragraphs (1) and

(2).

Stationary, general purpose x-ray systems which

contain a tube housing assenbly, an x-ray control

and, for those systens so equi pped, a table, al

certified in accordance with 21 C.F. R ?1020. 30(c)

shal | have manual collimtion for field Iimtation and

al i gnnent .

If positive beamlimtation is installed on

stationary, general purpose x-ray systens after the

effective date of these rules, the follow ng

requi renents shall be net:
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(A Positive beamlimtation shall prevent the
production of x-rays when:

(i) Either the length or width of the x-ray
field in the plane of the inmage receptor
differs, except as permtted by
subpar agraph (E), fromthe corresponding
i mage receptor dinensions by nore than
three percent of the source-inage receptor
di stance; or

(ii) The sum of the length and w dth
di fferences as stated in clause (i)
Wit hout regard to sign exceeds four
percent of the source-inage receptor
di st ance.
(iii) The beam limting device is at an source-
i mge receptor distance for which positive
beamlimtation is not designed for
si zi ng.
(B) If a means of overriding the positive beam
limtation systemexists, that nmeans shall be
designed for use only in the event of positive
beamlimtation systemfailure or if the system
i s being serviced.
(O If in a position that the operator would
consider it part of the operational controls or
if it is referenced in the operator's nmanual or
in other materials intended for the operator,
(i) Shall require that a key be utilized to
defeat the positive beamlimtation

(ii) Shall require that the key remain in place
during the entire tine the positive beam
l[imtation systemis overridden; and

(iii) Shall require that the key or key switch
be clearly and durably | abeled as foll ows:

FOR X-RAY FI ELD LI M TATI ON SYSTEM FAI LURE

(D) Conpl i ance with subparagraph (A) shall be
deternmi ned when the equi pnment indicates that the
beam axis is perpendicular to the plane of the
i mage receptor. Conpliance shall be determ ned
no sooner than five seconds after insertion of
the i mage receptor.

(E) The positive beamlinitation systemshall be
capabl e of operation, at the discretion of the
operator, such that the size of the field nmay be
made smal l er than the size of the inmage receptor
t hrough stepless adjustnment of the field size.
The mnimumfield size at an source-inage
receptor distance of one hundred centineters
shall be equal to or less than five centineters
by five centineters.

(F) Positive beamlimtation shall be designed such
that if a change in imge receptor does not
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cause an automatic return to positive beam
limtation function as described in subparagraph
(B), then any change of inmmge receptor size or
source-i mage receptor distance shall cause the
automatic return.

(6) Except for dental panoram c systens, ternination of
exposure shall cause automatic resetting of the tinmer
toits initial setting or to "zero."

(i) A tube stand or other mechanical support shall be used
for portable x-ray systens so that the x-ray tube housing assenbly
need not be hand-held during exposures. [Eff 11/12/99] (Auth:
HRS §8§321-10, 321-11, 321-71) (lnmp: HRS §8321-1, 321-11(21),
321-71)

811-45-120 |Intraoral dental radi ographic systens. (a)
X-ray systens designed for use with an intraoral inmage receptor
shall be provided with nmeans to limt source-to-skin distance to
not | ess than eighteen centineters.

(b) Radi ogr aphi ¢ systens designed for use with an
intraoral inmage receptor shall be provided with nmeans to linmt the
x-ray field such that the x-ray field at the ninimum source-to-
skin di stance shall be containable in a circle having a dianeter
of no nore than seven centineters.

(c) Radi ati on exposure control for certified and non-
certified systens:

(D Exposure initiation:

(A Means shall be provided to initiate the
radi ati on exposure by a deliberate action on the
part of the operator, such as the depression of
a switch. Radiation exposure shall not be
initiated wi thout such an action; and

(B) It shall not be possible to make an exposure
when the tiner is set to a "zero" or "off"
position if either position is provided.

(2) Exposure term nation:

(A Means shall be provided to term nate the
exposure at a preset time interval, preset
product of current and tinme, a preset nunber of
pul ses, or a preset radiation exposure to the
i mge receptor.

(B) An x-ray exposure control shall be incorporated
into each x-ray system such that an exposure can
be term nated by the operator at any tine,
except for exposures of one-half second or |ess.

(O Term nation of an exposure shall cause autonmatic
resetting of the tinmer to its initial setting or
to "zero".

(3) Means shall be provided for visual indication

observable at or fromthe operator's protected

positi on whenever x-rays are produced. In addition, a

signal audible to the operator shall indicate that the

exposure has term nated.

(4) Wth a tinmer setting of 0.5 seconds or |ess, the
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di fference between the maxi mum exposure tinme (Tnax)
and the m ni mum exposure time (Tnin) shall be |ess
than or equal to ten percent of the average exposure
time (T), when four timng tests are perforned:

(Tmax - Tmin) < 0.10T

(5) Exposure control |ocation and operator protection:

(A Stationary x-ray systens shall be required to
have the x-ray exposure control permanently
mounted in a protected area, so that the
operator is required to remain in that protected
area during the entire exposure; and

(B) Mobi |l e and portable x-ray systens which are:

(i) Used for greater than one week in the sane
| ocation, i.e., a roomor suite, shal
nmeet the requirenments of subparagraph (A);
(ii) Used for |ess than one week in the sane
| ocation shall be provided with either a
protective barrier at least 6.5 feet (two
nmeters) high for operator protection, or
nmeans to allow the operator to be at |east
twelve feet (3.7 nmeters) fromthe tube
housi ng assenbly whil e nmaki ng exposures.
(d) The coefficient of variation for exposure
reproduci bility shall not exceed 0.05 when all technique factors
are held constant. This requirenment shall be deened to have been
met if, when four exposures are nmade within a period of one hour
at identical technique factors, the difference between the nmaxi num
exposure val ue (Emax) and the nini num exposure val ue (Enin) shal
be less than or equal to ten percent of the average exposure:

(Emax - Emin) < 0.10E

(e) When the equi prent allows a choice of x-ray tube
current settings and is operated on a power supply as specified by
the manufacturer for any fixed x-ray tube potential within the
range of forty to one hundred percent of the maxi mumrating, the
average ratios of exposure to the indicated mllianpere seconds
product obtained at any two consecutive tube current settings
shall not differ by nore than 0.10 tines their sum

(X1 - X2) < 0.10(X1 + X2)

where X1 and X2 are the average nR/ mAs (C/ kg/ mAs) val ues obtai ned
at each of two consecutive tube current settings.

(f) Devi ati on of technique factors fromindicated val ues
shall not exceed the limts specified for that systemby its
manufacturer. |In the absence of manufacturer's specifications the
devi ation shall not exceed ten percent of the indicated val ue.

(9) Dental x-ray nmachines with a nominal fixed kilovolts
peak of less than fifty kilovolts peak shall not be used to meke
di agnostic dental radi ographs of humans.

(h) Admi nistrative controls:
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(1)
(2)
(3)

(4)

Patient and film hol di ng devices shall be used when
appropri ate.

The tube housing and the position indicating device
shall not be hand-held during an exposure.

The x-ray system shall be operated in such a manner
that the useful beam at the patient's skin does not
exceed the requirenents of subsection (b).

Dental fluoroscopy without image intensification shal
not be used. [Eff 11/12/99] (Auth: HRS 8§8321-10,
321-11, 321-71) (Inp: HRS 8§8321-1, 321-11(21), 321-
71)

811-45-121 Conputed tonography x-ray systems. (a)
General requirenents:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)
(9)

Means shall be provided to term nate the x-ray
exposure automatically by either de-energizing the x-
ray source or shuttering the x-ray beamin the event
of equiprment failure affecting data collection. Such
term nation shall occur within an interval that limts
the total scan tine to no nore than one hundred ten
percent of its preset value through the use of either
a backup tinmer or devices which nonitor equi pnment
function.

A visible signal shall indicate when the x-ray
exposure has been terminated through the neans

requi red by paragraph (1).

The operator shall be able to term nate the x-ray
exposure at any tine during a scan, or series of scans
under computed tonography x-ray system control, of
greater than one-half second duration.

For any single tonogram system neans shall be
provided to pernit visual determination of the

t omogr aphi ¢ pl ane or a reference plane offset fromthe
t omogr aphi ¢ pl ane.

For any multiple tonpgram system neans shall be
provided to pernit visual determination of the

| ocation of a reference plane. This reference plane
can be offset fromthe | ocation of the tonographic

pl anes.

If a device using a light source is used to satisfy
par agraphs (4) and (5), the light source shall provide
illumnation |evels sufficient to permt visua
deternmination of the |ocation of the tonographic plane
or reference plane under anbient |ight conditions of
up to five hundred I ux.

The conput ed tonography x-ray control and gantry shal
provi de visual indication whenever x-rays are produced
and, if applicable, whether the shutter is open or

cl osed.

Each emergency button or switch shall be clearly

| abel ed as to its function.

The conputed tonography x-ray system shall be designed
such that the conputed tonmography conditions of
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operation to be used during a scan or a scan sequence

shall be indicated before the initiation of a scan or

a scan sequence. On equi pnent having all or sone of

these conditions of operation at fixed values, this

requi renent nmay be net by permanent marKkings.

I ndi cation of conmputed tonography conditions of

operation shall be visible fromany position from

which scan initiation is possible.

(10) When data are not being collected for inmge
production, the radiation adjacent to the tube port
shall not exceed that permtted by section 11-45-117
(c).

(11) The angul ar position where the maxi num surface
conmput ed t onography dose index occurs shall be
identified to allow for reproduci ble positioning of a
conmput ed t onography dosi netry phantom

(12) Additional requirenents applicable to conmputed
t omogr aphy x-ray systens containing a gantry
manuf actured after Septenber 3, 1985:

(A The total error in the indicated |ocation of the
t omogr aphi ¢ pl ane or reference plane shall not
exceed five mllinmeters.

(B) If the x-ray production period is |ess than one-
hal f second, the indication of x-ray production
shal | be actuated for at |east one-half second.

I ndicators at or near the gantry shall be
di scernible fromany point external to the
pati ent openi ng where insertion of any part of
the human body into the primry beamis
possi bl e.

(O The devi ation of indicated scan i ncrenent versus
actual increnment shall not exceed plus or mnus
one millineter with any nass fromzero to one
hundred kil ograns resting on the support device.

The patient support device shall be increnented
froma typical starting position to the maximum
i ncrenented distance or thirty centineters,
whi chever is |less, and then returned to the
starting position. Measurenent of actual versus
i ndi cated scan increnment may be taken anywhere
along this travel.

(D) Premature term nation of the x-ray exposure by
the operator shall necessitate resetting of the
conput eri zed tonography conditions of operation
before the initiation of another scan.

(b) Provi sion shall be nade for two-way aura

comuni cation between the patient and the operator at the contro
panel .

(c) Vi ewi ng systens:

(D W ndows, mrrors, closed-circuit television, or an
equi val ent shall be provided to permt continuous
observation of the patient during irradiation and
shall be so |ocated that the operator can observe the
patient fromthe control panel
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(2)

(2)

(3)

(4)

When the primary viewi ng systemis by electronic
nmeans, an alternate view ng system (which nay be
el ectronic) shall be available for use in the event of
failure of the primary view ng system
Surveys:
Al'l conputed tonography x-ray systens installed after
the effective date of these rules and those systens
not previously surveyed shall have a survey nade by,
or under the direction of, a qualified nedica
physi ci st before use on human patients unless
ot herwi se authorized by the director. In addition,
such surveys shall be done after any change in the
facility or equi pment which mght cause a significant
increase in radiation hazard.
A witten report of the survey shall be available for
i nspection by the department for three years.
Radi ati on cali brati ons:
Calibration of the radiation output of the conputed
t omogr aphy x-ray system shall be perforned by, or
under the direction of, a qualified nedical physicist
who is physically present at the facility during such
cal i bration.
Calibration of a computed tonography x-ray system
shall be perfornmed at intervals specified by a
qual i fied medi cal physicist and after any change or
repl acenent of conponents which, in the opinion of the
qual i fied medi cal physicist, could cause a change in
the radi ation out put.
Calibration of the radiation output of a conputed
t omogr aphy x-ray system shall be perforned with a
calibrated dosinmetry system The calibration of such
system shall be traceable to a national standard. The
dosi netry system shall have been calibrated within the
precedi ng two years.
Conmput ed t onpography dosi netry phanton(s) shall be used
in determning the radiation output of a computed
t omography x-ray system Such phanton(s) shall neet
the foll owi ng specifications and conditions of use:
(A Conmput ed t onography dosi netry phanton(s) shal
be right circular cylinders of polynethyl
nmet hacryl ate of density 1.19 plus or minus 0.01
grans per cubic centinmeter. The phanton(s)
shall be at |east fourteen centinmeters in |length
and shall have diameters of 32.0 centineters for
testing conputed tonography x-ray systens
designed to i mage any section of the body and
16.0 centinmeters for systens designed to inage
the head or for whole body scanners operated in
t he head scanni ng node.
(B) Conmput ed t onpography dosi netry phanton(s) shal
provi de nmeans for the placement of a
dosi neter(s) along the axis of rotation and
along a line parallel to the axis of rotation
1.0 centinmeter fromthe outer surface and within
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the phantom Means for the placenent of

dosi neters or alignment devices at other

| ocati ons may be provided.

Any effects on the doses neasured due to the
removal of phantom material to accommopdate

dosi neters shall be accounted for through
appropriate corrections to the reported data or
included in the statenment of maxi mum devi ation
for the val ues obtained using the phantom

Al'l dose nmeasurements shall be performed with

t he conputed tonography dosi metry phantom pl aced
on the patient couch or support device without
additional attenuation materials present.

Calibration shall be required for each type of head,

body,

or whol e-body scan perfornmed at the facility.

Calibration shall include the center multiple scan
average dose and the surface nmultiple scan average

dose.

Calibration procedures shall be in witing. Records
of calibrations perforned shall be maintained for

i nspection by the department for three years.

Spot checks shall be conducted:

Procedures shall be in witing and shall have been
devel oped by a qualified nmedical physicist.
Procedures shall incorporate the use of a conputed

t omogr aphy dosi netry phantom whi ch has a capability of
provi ding an indication of contrast scale, noise,

nom nal tonographic section thickness, the resol ution
capability of the systemfor |ow and high contrast

obj ects, and neasuring the nmean conputed tonography

nunber

for water or other reference material.

Spot checks shall be included in the calibration
requi red by subsection (e) and at tine intervals and
under system conditions specified by a qualified

nmedi cal physicist.

Spot checks shall include acquisition of inmages
obtained with the conputed tonography dosinetry

phant om(s) using the same processi ng node and conput ed
t omogr aphy conditions of operation as are used to
perform calibrations required by subsection (e). The
i mmges shall be retained, until a new calibration is
performed, in two forns as foll ows:

(A)
(B)

Phot ogr aphi ¢ copi es of the imges obtained from
the i mage di splay device; and

I mages stored in digital formon a storage

medi um conpati ble with the conmputed tonography
X-ray system

Witten records of the spot checks shall be
mai nt ai ned for inspection by the departnment for three

years.

Operating procedures:

The conputed tonography x-ray system shall be operated
by an i ndividual who has been specifically trained in
its operation and licensed under chapter 11-44.
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(2) Information shall be available at the control pane
regardi ng the operation and calibration of the system
Such information shall include the foll ow ng:

(A Dates of the |atest calibration and spot checks
and the location within the facility where the
results of those tests may be obtained;

(B) Instructions on the use of the conputed
t omogr aphy dosi nmetry phantonm(s) including a
schedul e of spot checks appropriate for the
system allowable variations for the indicated
paraneters, and the results of at |east the npst
recent spot checks conducted on the system

(O The distance in nmillinmeters between the
t omogr aphi ¢ plane and the reference plane if a
reference plane is utilized; and

(D) A current technique chart available at the
control panel which specifies for each routine
exam nation the conputed tonography conditions
of operation and the nunmber of scans per
exam nati on.

(3) If the calibration or spot check of the conputed

t omography x-ray systemidentifies that a system

operating paranmeter has exceeded a tol erance

established by the qualified nedical physicist, use of
the conputed tonography x-ray system on patients shal
be limted to those uses permtted by established
written instructions of the qualified nedica

physicist. [Eff 11/12/99] (Auth: HRS 8§8321-10, 321-

11, 321-71) (lnmp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-122 Bone densitonmetry systens. (a) Only systens
certified by the U S. Departnent of Health and Human Servi ces
shall be utilized for healing arts purposes.

(b) System performance shall be nmintained in accordance
with all performnce standards specified by the U S. Departnent of
Heal th and Human Servi ces.

(c) Operators of bone densitonetry systens shall be
i censed under chapter 11-44. [Eff 11/12/99] (Auth: HRS §8321-
10, 321-11, 321-71) (lnmp: HRS 8§8321-1, 321-11(21), 321-71)

§11-45-123 Reserved.

§11-45-124 Reserved.

811-45-125 Mammography x-ray systens and facilities. (a)
Only x-ray systens, pursuant to the Mammopgraphy Quality Standards
Act of 1992, Public Law 102-539, 42 U. S.C. 263b, and 21 C. F. R
Part 900, shall be used for screening and di agnostic mamography.
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(b) A facility perform ng mamrmography shall have a valid
certificate issued by the U S. Departnment of Health and Human
Services, pursuant to the Manmography Quality Standards Act of
1992, Public Law 102-539, 42 U.S.C. 263b, and 21 C.F.R Part 900.

(c) A facility perform ng mammography shall ensure that
the additi onal mamography activities of processing the x-ray
film interpreting the image, and nmintaining view ng conditions,
wherever perfornmed, nmeet all quality standards pursuant to the
Manmmogr aphy Qual ity Standards Act of 1992, Public Law 102-539, 42
U S.C. 263b, and 21 C.F.R Part 900.

(d) A facility without a valid certificate issued by the
U.S. Departnent of Health and Human Services, pursuant to the
Manmmogr aphy Qual ity Standards Act of 1992, Public Law 102-539, 42
U.S.C. 263b, and 21 C.F.R Part 900 shall electronically
di sconnect di agnosti c mamography x-ray systens fromthe power
sour ce.

(e) Each mammography facility shall maintain accurate
records of manmography services perforned at the facility with at
| east the follow ng information:

(D Patient's nane;

(2) Referring physician's nane;

(3) Manmogr aphy exami nation date;

(4) Type of mammography exam nation; and

(5) Name of radiol ogic technol ogi st who perforned the

manmogr aphy exami nati on.

(f) No individual or facility shall obstruct, prevent, or
deny a holder of a valid certificate issued by the U S. Departnent
of Health and Human Services, pursuant to the Mamobgraphy Quality
St andards Act of 1992, Public Law 102-539, 42 U.S.C. 263b, and 21
C.F.R Part 900 fromacquiring data, information, or statistics on
outcone required by Public Law 102-539. [Eff 11/12/99] (Auth:
HRS 8§8§321-10, 321-11, 321-71) (lnmp: HRS §8321-1, 321-11(21),
321-71)

SUBCHAPTER 7
USE OF RADI ONUCLI DES I N THE HEALI NG ARTS

811-45-126 Purpose and scope. This subchapter establishes
requi renents for the receipt, possession, production, preparation
conmpoundi ng, use, and transfer of radionuclides in the healing
arts. The requirenents of this subchapter are in addition to, and
not in substitution for, other requirenents in this chapter
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-127 Exenptions. Radionuclides |icensed by the U.S.
Nucl ear Regul atory Conmm ssion are exenpt fromthe requirenents of
this subchapter to the extent they are regulated by the U S
Nucl ear Regul atory Conmission. [Eff 11/12/99] (Auth: HRS ??321-
10, 321-11, 321-71) (lnmp: HRS §8321-1, 321-11(21), 321-71)
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811-45-128 Notifications. A licensee shall notify the
departnment in witing within thirty days when an authorized user
radi ati on safety officer, or qualified nmedical physicist,
permanent |y di sconti nues performance of duties.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-129 ALARA program (a) Each licensee shall devel op
and inplenent a witten programto maintain radiati on doses and
rel eases of radioactive material in effluents to unrestricted
areas as | ow as reasonably achievabl e.

(b) To satisfy the requirement of subsection (a):

(D The managenent, radiation safety officer, and al
authorized users shall participate in the
establishnent, inplenentation, and operation of the
program as required by this subchapter or the
radi ati on safety conmittee; or

(2) For licensees that are not medical institutions,
managenment and all authorized users shall participate
in the programas required by the radi ation safety
of ficer.

(c) The ALARA program shall include an annual review by
the radiation safety comrittee for |icensees that are nedica
institutions, or nanagenent and the radiation safety officer for
licensees that are not nedical institutions, of sunmaries of the
types and amounts of radioactive material used, occupational dose
reports, and continuing education and training for all personne
who work with or in the vicinity of radioactive material. The
purpose of the reviewis to ensure that individuals nmake every
reasonabl e effort to nmmintain occupational doses, doses to the
general public, and rel eases of radioactive material as |ow as
reasonably achi evable, taking into account the state of
technol ogy, and the cost of inprovenents in relation to benefits.

(d) The licensee shall retain a current witten
description of the ALARA program which shall include:

(D A conmitment by managenent to keep occupational doses

as | ow as reasonably achi evabl e;

(2) A requirenment that the radiation safety officer brief
managenment once each year on the radiation safety
program

(3) Per sonnel exposure investigational |evels as
established in accordance with section 11-45-131(c)(8)
that, when exceeded, shall initiate an investigation
by the radiation safety officer of the cause of the
exposure; and

(4) Per sonnel exposure investigational |evels that, when
exceeded, shall initiate a pronpt investigation by the
radi ati on safety officer of the cause of the exposure
and a consideration of actions that mght be taken to
reduce the probability of recurrence.

[Eff 11/12/99] (Auth: HRS 8§8321-10, 321-11

45-116



§11-45-131

321-71) (Inp: HRS §§321-1, 321-11(21), 321-71)

811-45-130 Radiation safety officer. (a) A licensee shal
appoint a radiation safety officer responsible for inplenmenting
the radi ation safety program The |icensee, through the radiation
safety officer, shall ensure that radiation safety activities are
bei ng performed in accordance with approved procedures and
regul atory requirenents in the daily operation of the |licensee's
radi oactive material program

(b) The radi ation safety officer shall

(D I nvesti gate overexposures, accidents, spills, |osses,

thefts, unauthorized receipts, uses, transfers, and
di sposal s, and ot her deviations from approved

radi ati on safety practice and inplenment corrective
actions as necessary;

(2) I mpl emrent written policy and procedures for
(A Aut hori zi ng the purchase of radioactive
mat eri al ;
(B) Recei vi ng and openi ng packages of radioactive
mat eri al ;

(O Storing radi oactive materi al

(D) Keepi ng an inventory record of radioactive
mat eri al ;

(E) Usi ng radi oactive material safely;

(F) Taki ng energency action if control of
radi oactive material is |ost;

(G Perform ng periodic radiation surveys;

(H) Perform ng checks and calibrations of survey
i nstruments and ot her safety equi pnent;

(n Di sposi ng of radioactive materi al ;

(J) Trai ni ng personnel who work in or frequent areas
where radi oactive material is used or stored;
and

(K) Keepi ng a copy of all records and reports
required by this chapter; and

(3) For medi cal use not sited at a nmedical institution,
approve or disapprove radiation safety program changes
with the advice and consent of namnagenent before
submittal to the departnment for action; or

(4) For medical use sited at a nedical institution, assist
the radiation safety comrittee in the performance of

its duties. [Eff 11/12/99] (Auth: HRS §8321-10,

321-11, 321-71) (Inp: HRS 8§8321-1, 321-11(21), 321-

71)

811-45-131 Radiation safety conmittee. (a) Each nedica
institution licensee shall establish a radiation safety comittee
to oversee the use of radioactive material

(b) The comrittee shall neet the foll owing adnmi nistrative
requi renents:

(D Menber ship shall consist of at |east three individuals

and shall include an authorized user of each type of
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use permtted by the license, the radiation safety
officer, a representative of the nursing service, and
a representative of managenent who is neither an
authorized user nor a radiation safety officer. O her
menbers may be included as the |icensee deens

appropri ate.

(2) The comrittee shall neet at | east once each cal endar
quarter.

(3) To establish a quorum and to conduct business, one-
hal f of the committee's nmenbership shall be present,

i ncluding the radiation safety officer and the
managenent's representative

(4) The m nutes of each radiation safety conmittee neeting
shal I incl ude:

(A Dat e of the neeting;

(B) Menbers present;

(O Menber s absent;

(D) Summary of deliberations and di scussi ons;

(E) Recommended actions and the nunerical results of
all ballots; and

(F) Docunment any reviews required in section 11-45-
129(c) and subsection (c).

(5) The comrittee shall provide each nenber with a copy of
the neeting mnutes, and retain one copy.

(c) To oversee the use of licensed material, the conmmttee

shal I :

(D Be responsible for nonitoring the institutiona
programto nmaintain occupational doses as |ow as
reasonabl y achi evabl e;

(2) Revi ew, on the basis of safety and with regard to the
trai ning and experience standards of this part, and
approve or disapprove any individual who is to be
listed as an authorized user, the radiation safety
of ficer, or qualified nedical physicist before
submitting an application for a license or request for
amendment or renewal ;

(3) Revi ew on the basis of safety and approve or
di sapprove each proposed nethod of use of radioactive
mat eri al ;

(4) Revi ew on the basis of safety, and approve with the
advi ce and consent of the radiation safety officer and
t he managenent representative, or disapprove
procedures and radi ati on safety program changes before
submittal to the departnment for |license action;

(5) Revi ew quarterly, with the assistance of the radiation
safety officer, occupational radiation exposure
records of all personnel working with radi oactive
mat eri al ;

(6) Revi ew quarterly, with the assistance of the radiation
safety officer, all incidents involving radioactive
material with respect to cause and subsequent actions
t aken;

(7) Revi ew annual |y, with the assistance of the radiation
safety officer, the radi oactive material program and
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Establish a table of investigational |levels for
occupational dose that, when exceeded, shall initiate
i nvestigations and consi derations of action by the
radi ati on safety officer. [Eff 11/12/99] (Auth: HRS
8§8321-10, 321-11, 321-71) (Inp: HRS §8321-1, 321-
11(21), 321-71)

811-45-132 Statenent of authorities and responsibilities.
(a) A licensee shall provide sufficient authority and
organi zational freedomto the radiation safety officer and the
radi ati on safety conmttee to:

(1)
(2)
(3)
(b)

Identify radiation safety problens;

Initiate, reconmmend, or provide solutions; and

Verify inplenentation of corrective actions.

A licensee shall establish in witing the authorities,

duties, responsibilities, and radiation safety activities of the
radi ati on safety officer and the radiation safety committee.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-133 Supervision. (a) A licensee who allows the

receipt,
transfer

possessi on, production, preparation, conpounding, use, or

radi oactive material by an individual under the

supervi sion of an authorized user shall

(1)

(2)

(3)

(4)

(b)

produci ng,

Instruct the supervised individual in the principles
of radiation safety appropriate to that individual's
use of radioactive material;

Revi ew t he supervised individual's use of radioactive
mat eri al, provide reinstruction as needed and revi ew
records kept to reflect this use;

Require an authorized user to be i mediately avail abl e
to communi cate with the supervised individual; and
Require that only those individuals specifically

trai ned, and designated by the authorized user, shal
be permitted to adm nister radionuclides or radiation
to patients.

The supervised individual receiving, possessing,
preparing, conpounding, using or transferring

radi oactive material shall

(1)
(2)
(3)
(4)

Foll ow the instructions of the supervising authorized
user;

Follow the witten radiation safety procedures
established by the |icensee;

Fol |l ow the procedures established by the radiation
safety officer; and

Conmply with this chapter and the license conditions
with respect to the use of radioactive materi al

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
(Imp: HRS 88321-1, 321-11(21), 321-71)
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811-45-134 Visiting authorized user. (a) A licensee may
permit any visiting authorized user to use radioactive materials
for nmedical use for sixty days each year if:

(D The visiting authorized user has the prior witten
perm ssion of the licensee's managenent and, if the
use occurs on behalf of an institution, the
institution's radiation safety commttee; and

(2) Only those procedures for which the visiting
authorized user is specifically authorized are
performed by that individual.

(b) A licensee shall retain copies of the records

specified in subsection (a). [Eff 11/12/99] (Auth: HRS 8§8321-
10, 321-11, 321-71) (lnmp: HRS §8321-1, 321-11(21), 321-71)

811-45-135 Mbbile nuclear medicine service administrative
requi renents. (a) The nobile nucl ear nedicine service shall be
licensed if the service receives, uses, or possesses radioactive
material. The client of the nobile nuclear nedicine service shal
be licensed if the client receives or possesses radi oactive
material to be used by a nobile nuclear nedicine service.

(b) Mobi | e nucl ear nedicine service |icensees shall retain
for the duration of service a letter signed by the managenent of
each | ocation where services are rendered that authorizes use of
radi oactive material. |If the client is licensed, the letter shal
docunent procedures for notification, receipt, storage, and
docunent ati on of transfer of radioactive material delivered to the
client's location for use by the nobil e nucl ear nedicine service.

(c) A nobil e nucl ear nedicine service shall not have
radi oactive material delivered directly fromthe manufacturer or
the distributor to the client's address of use, unless the client
has a |license. Radioactive material delivered to the client's
address of use shall be received in conformance with the client's
l'icense.

(d) A nobil e nucl ear nedicine service shall informa
responsi bl e i ndividual, such as a representative of management or
nursing staff in charge of the patient or the nursing unit, who is
on site at the time that radi opharmaceuticals are being
adm nistered. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-
71) (Inp: HRS §8321-1, 321-11(21), 321-71)

811-45-136 Procedures for human adnministrations. (a) Each
licensee shall establish and maintain a witten programto provide
assurance that radioactive material or radiation therefromis
admi nistered to humans as directed by the authorized user. The
program shall include procedures for

(D Preparing witten directives for the administration of

radi ati on, however, a witten directive is not

requi red when an authorized user personally assays and
admi ni sters a dosage provided the pertinent facts are
docunent ed as ot herw se required,

(2) Verifying by nore than one nmethod the identity of the

i ndi vidual to be administered radiation or radioactive
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mat eri al ;

(3) Updating the diagnostic clinical procedures nanual

(4) Verifying that final plans of treatnent and rel ated
cal cul ations for brachytherapy, tel etherapy, and ganma
stereotactic radiosurgery are in accordance with
respective witten directives;
(5) Assuring that administration of radiation is carried
out as specified in the witten directive or the
di agnostic clinical procedures manual

(6) I dentifying and eval uati ng uni ntended devi ations from
the witten directive or diagnostic clinica
procedures manual including taking appropriate action
for recordabl e events and mi sadmi ni strations;

(b) Each |icensee shall evaluate and respond to
m sadm ni strations in accordance with section 11-45-137.

(c) Each |icensee shall evaluate and respond to recordable
events within thirty days after discovery by assenbling the
rel evant facts, identifying the cause of the recordable event, and
taki ng appropriate action to prevent recurrence.

(d) Each |icensee shall conduct an annual eval uation of
the human adm ni stration programincludi ng any reconmendati ons for
changes to be made as well as any nodifications made since the
| ast evaluation and, if required, revise procedures to assure that
radi oactive material and the radiation therefromis adm nistered
as directed by the authorized user. Mdifications nade to the
program shal |l not decrease the effectiveness of the program

(e) Each |icensee shall retain, in auditable form

(D Each witten directive;

(2) A record of each adm nistered radiation dose or

radi ophar maceuti cal dosage where a witten directive
is required;

(3) A record of each annual review of the program

i ncludi ng the eval uations and findings of the review

(4) A record of each recordable event, the relevant facts,

and any corrective actions taken.

(f) I ndi vi dual s practicing nuclear nedicine technol ogy
shall be licensed under chapter 11-44. [Eff 11/12/99] (Auth:

HRS 8§8§321-10, 321-11, 321-71) (lnmp: HRS §8321-1, 321-11(21),
321-71)

811-45-137 Records, notifications, and reports of
m sadm ni strations. (a) The follow ng actions shall be taken for
a misadninistration by the licensee:
(D The licensee shall notify the departnment by tel ephone
no later than twenty-four hours after discovery of the
m sadm ni strati on.
(2) The licensee shall subnmit a witten report to the
departrment within fifteen days after discovery of the
m sadm ni stration. The witten report shall include
the licensee's nanme; the prescribing physician's nane;
a brief description of the event; why the event
occurred; the effect on the patient; what inprovenents
are needed to prevent recurrence; actions taken to
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prevent recurrence; whether the |icensee notified the
patient; or the patient's responsible relative or
guardian, and if not, why not, and if the patient was
notified, what information was provided to the
patient. The report shall not include the patient's
nane or other information that could lead to
i dentification of the patient.
(3) The licensee shall notify the referring physician and
also notify the patient of the m sadm nistration not
| ater than twenty-four hours after its discovery,
unl ess the referring physician personally infornms the
licensee either that he or she shall informthe
patient or that, based on nedical judgnent, telling
the patient would be harnful. The |icensee is not
required to notify the patient w thout first
consulting the referring physician. |[If the referring
physi ci an or patient cannot be reached within twenty-
four hours, the licensee shall notify the patient as
soon as possible thereafter. The licensee may not
del ay any appropriate nedical care for the patient,
i ncludi ng any necessary renedial care as a result of
the m sadmi nistration, because of any delay in
notification.
(4) If the patient was notified, the |icensee shall also
furnish, within fifteen days after discovery of the
m sadm ni stration, a witten report to the patient by
sendi ng either:
(A A copy of the report that was subnitted to the
departnment, or
(B) A brief description of both the event and the
consequences, as they may affect the patient,
provi ded a statenment is included that the report
subnmtted to the departnment can be obtained from
the |icensee.
(b) Each |icensee shall retain a record of each
m sadm ni stration. The record shall contain the nanes of al
i ndi vi dual s i nvol ved including the prescribing physician, allied
heal th personnel, the patient, and the patient's referring
physi ci an, the patient's social security number or identification
nunber if one has been assigned, a brief description of the
m sadm ni stration, why it occurred, the effect on the patient,
what inprovenents are needed to prevent recurrence, and the action
taken to prevent recurrence.
(c) Aside fromthe notification requirenment, nothing in
subsections (a) and (b) shall affect any rights or duties of
i censees, and physicians in relation to each other, patients, or
patient's responsible relatives or guardians.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-138 Suppliers. A licensee shall use for nedical use
only:
(D Radi oactive material manufactured, produced, | abel ed,
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prepared, conpounded, packaged, and distributed
pursuant to these rules or the equival ent regul ations
of an agreenent state or the U. S. Nucl ear Regul atory
Conmi ssi on; and

(2) Reagent kits that have been manufactured, | abel ed,
packaged, and distributed in accordance with an
approval issued by the U S. Departnent of Health and
Human Servi ces.

(3) Radi ophar maceuti cal s conpounded froma prescription in
accordance with chapter 16-95.

(4) Tel et herapy and brachyt herapy sources manufactured and
di stributed in accordance with a |icense issued
pursuant to these rules or the equival ent regul ations
of an agreenent state or the U. S. Nucl ear Regul atory
Commi ssion. [Eff 11/12/99] (Auth: HRS §8321-10,
321-11, 321-71) (Inp: HRS 88321-1, 321-11(21), 321-
71)

811-45-139 Quality control of diagnostic equi pnent. Each
licensee shall establish witten quality control procedures for
al | diagnostic equi pnent used for radionuclide studies. As a
m nimum quality control procedures and frequencies shall be those
recommended by equi prrent manufacturers and procedures whi ch have
been approved by the department. The |icensee shall conduct
qual ity control procedures in accordance with witten procedures.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-140 Possession, use, calibration, and check of dose
calibrators. (a) A nedical use licensee authorized to adm nister
radi opharmaceuticals shall possess a dose calibrator and use it to
nmeasure the anount of activity administered to each patient. In
the case where the ionization type dose calibrator cannot be used
effectively to verify adm nistered activity, the |icensee shal
use an alternative nethod. Any alternative nethod for the use of
a dose calibrator shall be approved by the departnent. Any
alternative nmethod shall provide for acceptable verification of
constancy, accuracy, linearity, and geonetry dependence as
appl i cabl e.

(b) Each |icensee shall establish witten quality contro
procedures for all dose calibrators used for nmeasuring the anmount
of activity adm nistered to a patient. As a mninmum quality
control procedures and frequencies shall be those recommended by
the American National Standards Institute:

(D Check each dose calibrator for constancy with a

dedi cated check source at the begi nning of each day of
use. To satisfy the requirenent of this section, the
check shall be done on a frequently used setting with
a seal ed source of not less than fifty mcrocuries
(1. 85 nmegabecquerel s) with energies representative of
the radionuclides in clinical use at the facility;
(2) Test each dose calibrator for accuracy upon
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installation and at intervals not to exceed twelve
nmont hs thereafter by assaying at |east two seal ed
sources containing different radi onuclides, the
activity of which the manufacturer has determn ned
within five percent of the stated activity, with
m ni mum activity of fifty mcrocuries (1.85
nmegabecquerel s) and energi es representative of the
radi onuclides in clinical use at the facility;

(3) Test each dose calibrator for linearity upon
installation and at intervals not to exceed three
nmont hs thereafter over the range of use between ten
m crocuries (three hundred seventy kil obecquerel s) and
t he hi ghest dosage that shall be assayed; and

(4) Test each dose calibrator for geonetry dependence upon
installation over the range of volumes and vol une
configurations for which it shall be used. The
licensee shall keep a record of this test for the
duration of the use of the dose calibrator.

(c) A licensee shall mathematically correct dosage

readi ngs for any geonetry or linearity error that exceeds ten
percent if the dosage is greater than ten nicrocuries (three
hundred seventy kil obecquerels) and shall repair or replace the
dose calibrator if the accuracy or constancy error exceeds ten
percent.

(d) A licensee shall also performchecks and tests
requi red by subsection (b) follow ng adjustnment or repair of the
dose calibrator.

(e) A licensee shall retain a record of each check and
test required by this section. The records required by subsection
(b) shall include:

(D For subsection (b)(1), the nodel and serial nunber of
the dose calibrator, the identity and calibrated
activity of the radionuclide contained in the check
source, the date of the check, the activity neasured,
the instrunent settings, and the initials of the
i ndi vi dual who perforned the check

(2) For subsection (b)(2), the nodel and serial nunber of
t he dose calibrator, the nodel and serial number of
each source used and the identity of the radionuclide
contained in the source and its activity, the date of
the test, the results of the test, the instrunent
settings, and the signature of the individual who
performed the test;

(3) For subsection (b)(3), the nodel and serial nunber of
the dose calibrator, the calculated activities, the
nmeasured activities, the date of the test, and the
signature of the radiation safety officer; and

(4) For subsection (b)(4), the nodel and serial nunber of
the dose calibrator, the configuration and calibrated
activity of the source neasured, the activity of the
source, the activity nmeasured and the instrunent
setting for each volunme neasured, the date of the
test, and the signature of the individual who
performed the test.
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(f) A licensee shall use dose calibrator reference and
calibration sources traceable to the National Institute of
St andards and Technol ogy or other standards recogni zed as bei ng
equi valent by the National Institute of Standards and Technol ogy.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-141 Calibration and check of survey instrunents.

(a) A licensee shall ensure that the survey instrunents used to
show conpliance with this part have been calibrated before first
use, annually, and follow ng repair

(b) To satisfy the requirenments of subsection (a), the

i censee shall:

(D Calibrate all required scale readings up to one
thousand millirens (ten nmillisieverts) per hour with a
radi ati on source

(2) For each scale that shall be calibrated, calibrate two
readi ngs separated by at least fifty percent of scale
rating; and

(3) Conspi cuously note on the instrunent the apparent dose
rate from a dedi cated check source as determ ned at
the tine of calibration, and the date of calibration

(c) To satisfy the requirements of subsection (b), the

licensee shall consider a point as calibrated if the indicated
exposure rate differs fromthe cal cul ated exposure rate by not
nore than twenty percent, and shall conspicuously attach a
correction chart or graph to the instrument.

(d) A licensee shall check each survey instrunment for

proper operation with the dedi cated check source before each use.
The licensee is not required to keep records of these checks.

(e) The licensee shall retain a record of each calibration

required in subsection(a). The record shall include:

(D A description of the calibration procedure; and

(2) A description of the source used and the certified
dose rates fromthe source, and the rates indicated by
the instrunent being calibrated, the correction
factors deduced fromthe calibration data, the
signature of the individual who performed the
calibration, and the date of calibration.

(f) To nmeet the requirenments of subsections (a), (b), and

(c), the licensee may obtain the services of individuals |licensed
to performcalibrations of survey instruments. Records of

calibrations which contain information required by subsection (e)
shall be maintained by the licensee. [Eff 11/12/99] (Auth: HRS
§8321-10, 321-11, 321-71) (Inp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-142 Assay of radi opharnmaceutical dosages. (a) An
assay shall be conducted, before nmedical use, of the activity of
each radi opharmaceuti cal dosage that contains nore than ten
m crocuries (three hundred seventy kil obecquerels) of a photon-
em tting radi onuclide;
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(b) Radi opharmaceuticals emtting al pha and/ or beta
radi ati ons as the radiation of principal interest shall be
obt ai ned:

(D In unit dose form calibrated by the supplier for

i ndi vi dual patients; and

(2) From a supplier which participates in a neasurenent
qual ity assurance programwith the National Institute
of Standards and Technol ogy, and which is designed to
ensure that unit doses have a calibration traceable to
a national standard.

(c) The licensee shall retain a record of the assays or
calibrations required by subsections (a) and (b). To satisfy this
requi renent, the record shall contain the:

(D Radi ophar maceuti cal, or the radi onuclide adm nistered;

(2) Patient's nanme, and identification nunmber if one has
been assi gned,;

(3) Prescri bed dosage and nmeasured activity of the dosage
at the tine of assay, or a notation that the tota
activity was determ ned by a calibration traceable to
a national standard;

(4) Date and tine of the assay or calibration and the date
and time of the administration; and

(5) Initials of the individual who performed the assay or
docunent ation of the supplier's participation in the
measur ement qual ity assurance program
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)

(Imp: HRS 88321-1, 321-11(21), 321-71)

811-45-143 Authorization for calibration and reference
sources. A |licensee for nedical use of radioactive material may
recei ve, possess, and use the follow ng radi oactive material for
check, calibration and reference use:

(D Seal ed sources manufactured and distributed by persons

specifically licensed pursuant to these rules or
provi sions of the U S. Nucl ear Regul atory Conm ssi on,
and that do not exceed fifteen mllicuries (five
hundred fifty-five negabecquerels) each

(2) Any radioactive material with a half-life of one

hundred days or less in individual anpbunts not to
exceed fifteen mllicuries (five hundred fifty-
five megabecquerels); and

(3) Any radioactive material with a half-life greater than

one hundred days in individual anpunts not to exceed
two hundred m crocuries (7.4 negabecquerels) each
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
(Imp: HRS 88321-1, 321-11(21), 321-71)

811-45-144 Possession of seal ed sources and brachyt herapy
sources. (a) A licensee in possession of any sealed source or
brachyt herapy source shall follow the radiation safety and
handl i ng instructions supplied by the manufacturer or equival ent
i nstructions approved by the departnment and shall maintain the
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i nstructions for the duration of source use in a legible form
conveni ent to users.

(b) A licensee in possession of a seal ed source shal

assure that:

(D The source is tested before its first use unless the
licensee has a certificate fromthe supplier
i ndicating that the source was tested within six
nont hs before transfer to the licensee; and

(2) The source is tested for | eakage at intervals not to
exceed six nonths or at intervals approved by the
departnment, another agreenent state, a |licensing
state, or the U S. Nucl ear Regul atory Commi ssi on.

(c) To satisfy the leak test requirements of subsection

(b), the licensee shall assure that:

(D Leak tests are capable of detecting the presence of
0. 005 microcuries (one hundred eighty-five becquerels)
of radioactive material on the test sanple, or in the
case of radium the escape of radon at the rate of
0.001 mcrocuries (thirty-seven becquerels) per
twenty-four hours;

(2) Test sanples are taken fromthe source or fromthe
surfaces of the device in which the source is nounted
or stored on which radioactive contami nation night be
expected to accunmul ate; and

(3) Test sanples are taken when the source is in the "off"
posi tion.

(d) A licensee shall retain leak test records. The

records shall contain the nodel nunber and serial nunber, if

assi gned, of each source tested, the identity of each source

radi onuclide and its estimated activity, the nmeasured activity of
each test sanple expressed in microcuries (becquerels), a
description of the method used to neasure each test sanple, the
date of the test, and the signature of the individual who
performed the test.

(e) If the leak test reveals the presence of 0.005

m crocuries (one hundred eighty-five becquerels) or nore of
renovabl e contam nation, the |icensee shall

(D | medi ately withdraw the seal ed source fromuse and
store, repair, or dispose of it in accordance with the
requi renents of subchapter 4; and

(2) File a report with the department within five days of
receiving the leak test results describing the
equi pnent involved, the test results, and the action
t aken.

(f) A licensee need not performa leak test on the

foll owi ng sources:

(D Sources containing only radioactive material with a
half-l1ife of less than thirty days;

(2) Sources containing only radioactive material as a gas;

(3) Sour ces cont ai ni ng one hundred mcrocuries (3.7
nmegabecquerel s) or | ess of beta- or photon-enitting
material or ten mcrocuries (three hundred seventy
ki | obecquerels) or less of alpha-emtting materi al
and
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(4) Sources stored and not being used. The licensee
shall, however, test each such source for |eakage
before any use or transfer unless it has been tested
for | eakage within six nmonths before the date of use
or transfer.

(9) A licensee in possession of a seal ed source or

brachyt herapy source shall conduct a physical inventory of al
such sources at intervals not to exceed three nonths. The
licensee shall retain each inventory record. The inventory
records shall contain the nodel nunber of each source, and seria
nunber if one has been assigned, the identity of each source

radi onuclide and its estimated activity, the location of each
source, date of the inventory, and the signature of the individua
who perfornmed the inventory.

(h) A licensee in possession of a seal ed source or
brachyt herapy source shall survey with a radiation survey
instrument at intervals not to exceed three nonths all areas where
such sources are stored. This does not apply to teletherapy units
or seal ed sources in diagnostic devices.

(i) A licensee shall retain a record of each survey
required in subsection (h). The record shall include the date of
the survey, a sketch of each area that was surveyed, the measured
dose rate at several points in each area expressed in mllirem
(mllisieverts) per hour, the nodel nunber and serial nunber of
the survey intrunent used to nake the survey, and the signature of
the individual who perfornmed the survey. [Eff 11/12/99] (Auth:
HRS §8§321-10, 321-11, 321-71) (lnmp: HRS §8321-1, 321-11(21),
321-71)

811-45-145 Syringe shields. (a) A licensee shall keep
syringes that contain radioactive material to be adnministered in a
radi ati on shield.

(b) A licensee shall require each individual who prepares
or administers radi opharmaceuticals to use a syringe radiation
shield unless the use of the shield is contraindicated for that
patient. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
(I'np: HRS 8§8321-1, 321-11(21), 321-71)

811-45-146 Syringe labels. Unless utilized i mediately, a
i censee shall conspicuously |abel each syringe, or syringe
radi ati on shield as to contents or intended patient.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-147 Vial shields. A licensee shall require each
i ndi vi dual preparing or handling a vial that contains a
radi opharmaceutical to keep the vial in a vial radiation shield.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)
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811-45-148 Vial shield |labels. A licensee shal
conspi cuously | abel each vial radiation shield that contains a
vial of a radi opharmaceutical with the radi opharnmaceutical nanme or
its abbreviation. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11
321-71) (Inp: HRS 88321-1, 321-11(21), 321-71)

811-45-149 Surveys for contam nation and anbi ent radiation
dose rate. (a) A licensee shall survey with a radiation
detection survey instrunment at the end of each day of use al
areas where radi opharnmaceuticals are routinely prepared for use or
adni ni st ered.

(b) A licensee shall survey with a radiation detection
survey instrunment at |east once each week all areas where
radi ophar maceuti cals or radi oactive wastes are stored.

(c) A licensee shall conduct the surveys required by
subsections (a) and (b) so as to be able to neasure dose rates as
lowas 0.1 mllirem (one mcrosievert) per hour

(d) A licensee shall establish dose rate action |levels for
the surveys required by subsections (a) and (b) and shall require
that the individual performng the survey imediately notify the
radi ati on safety officer if a dose rate exceeds an action |evel.

(e) A licensee shall survey for renovabl e contani nation
each day of use all areas where radi opharmaceuticals are routinely
prepared for use or adm nistered and each week where radioactive
materials are stored.

(f) A |licensee shall conduct the surveys required by
subsection (e) so as to be able to detect contanination on each
wi pe sanple of two thousand disintegrations per mnute (33.3
becquerel s).

(9) A licensee shall establish renpvabl e contam nation
action levels for the surveys required by subsection (e) and shal
require that the individual perform ng the survey imedi ately
notify the radiation safety officer if contanination exceeds
action |evels.

(h) A licensee shall retain a record of each survey
requi red by subsections (a), (b), and (e). The record shal
i nclude the date of the survey, a sketch of each area surveyed,
action levels established for each area, the nmeasured dose rate at
several points in each area expressed in nmillirenms (mcrosieverts)
per hour or the renovabl e contamination in each area expressed in
di sintegrations per m nute (becquerels) per one hundred square
centimeters, the serial number and the nodel numnber of the
i nstrument used to nake the survey or analyze the sanples, and the
initials of the individual who perfornmed the survey.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-150 Rel ease of patients containing
radi opharmaceuticals or permanent inplants. A licensee shall not
authorize rel ease from confinenent for medical care any patient
admi ni stered a radi opharnaceutical or administered a permanent
i mpl ant until the dose rate fromthe patient at the tinme of
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rel ease shall not result in a total effective dose equival ent
exceeding five hundred millirens (five mllisieverts) to any other
i ndi vi dual during conplete decay of the radionuclide.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-151 Mbbile nuclear nedicine service technica

requi renents. A |licensee providing nobile nuclear nedicine
service shall

(D Transport to each address of use only syringes or
vi al s containing prepared radi opharmaceuticals or
radi opharmaceuticals that are intended for
reconstitution of radi opharmaceutical Kkits;

(2) Bring into each area of use all radioactive nateria
to be used and, before |eaving, remove all unused
radi oactive material and associ ated radi oactive waste;

(3) Secure or keep under constant surveillance and
i medi ate control all radioactive material when in
transit or at an area of use;

(4) In addition to conplying with sections 11-45-140 and
11-45- 141, check survey instrunents and dose
calibrators for constancy and response, and check al
ot her transported equi pnment for proper function before
nmedi cal use at each area of use

(5) Carry a survey neter calibrated in accordance with
section 11-45-141 in each vehicle that is being used
to transport radioactive material, and, before | eaving
a client area of use, survey all areas of
radi opharmaceutical use with a radi ati on detection
survey instrument to ensure that al
radi opharmaceuticals and all associated radi oactive
wast e have been renoved;

(6) Retain a record of each survey. The record shal
i nclude the date of the survey, a plan of each area
that was surveyed, the neasured dose rate at severa
points in each area of use expressed in mllirem
(mllisieverts) per hour, the nodel and serial nunber
of the instrument used to nake the survey, and the
initials of the individual who perfornmed the survey;

(7) Use radi oactive gases only in areas of use and under
condi tions which have been eval uated and approved by
the departnent for conpliance with airborne rel ease
st andards; and

(8) Renmove all radioactive nmaterial fromthe nobile
vehicle and nmonitor the vehicle for contanination at
the end of each day of use. [Eff 11/12/99] (Auth:
HRS §8§321-10, 321-11, 321-71) (lmp: HRS §8321-1,
321-11(21), 321-71)

811-45-152 Storage of volatiles and gases. (a) A licensee
shall store volatile radi opharmaceuticals and radi oactive gases in
the shippers' radiation shield and contai ner

45-130



§11-45-155

(b) A licensee shall store and use a nultidose container
in a properly functioning fune hood. [Eff 11/12/99] (Auth: HRS
§§321-10, 321-11, 321-71) (lnmp: HRS §8321-1, 321-11(21), 321-71)

811-45-153 Decay-in-storage. (a) A licensee shall hold
radi oactive material for decay-in-storage before disposal in
ordinary trash and is exenpt fromthe waste disposal requirenents
of subchapter 4 if the |licensee:

(D Hol ds radi oactive material for decay a mnimum of ten

hal f-1ives;

(2) Monitors radi oactive nmaterial at the container surface
before di sposal as ordinary trash and determ nes that
its radioactivity cannot be distinguished fromthe
background radi ation level with a radiation detection
survey instrunment set on its nobst sensitive scale and
with no interposed shiel ding;

(3) Renmoves or obliterates all radiation |abels; and

(4) Separates and nonitors each generator colum
individually with all radiation shielding renpved to
ensure that its contents have decayed to background
radi ati on | evel before di sposal

(b) For radi oactive material disposed in accordance with
subsection (a), the licensee shall retain a record of each
di sposal. The record shall include the date of the disposal, the
date on which the radi oactive naterial was placed in storage, the
radi onucl i des di sposed, the nodel and serial nunber of the survey
i nstrument used, the background dose rate, the radiation dose rate
nmeasured at the surface of each waste container, and the nane of
the individual who perforned the disposal
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

§11-45-154 Reserved.

811-45-155 Specific requirenments for the use of
radi opharmaceuticals for uptake, dilution, or excretion studies.
(a) A licensee may use any radioactive material in a
radi ophar maceuti cal for a diagnostic use involving nmeasurements of
upt ake, dilution, or excretion;

(D Whi ch has been granted acceptance or approval by the

U.S. Departnent of Health and Human Services; or

(2) Whi ch is prepared and conpounded in accordance with

chapter 16-95.

(b) A licensee authorized to use radioactive material for
upt ake, dilution, excretion, imging, and |ocalization studies
shal |l possess a portable radiation detection survey instrunent
capabl e of detecting dose rates over the range 0.1 nmillirem (1.0
m crosi evert) per hour to fifty mllirens (five hundred
nm crosi everts) per hour. The instrunent shall be operable and
calibrated in accordance with section 11-45-140.
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[Eff 11/12/99] (Auth: HRS §§321-10, 321-11, 321-71) (Inp: HRS
§§321-1, 321-11(21), 321-71)

811-45-156 Specific requirenments for the use of
radi opharmaceuti cals, generators, and reagent kits for inmagi ng and
| ocalization studies. (a) A licensee may use any radi oactive
material in a non-gaseous or non-aerosol diagnostic
radi opharmaceuti cal or any generator or reagent kit for
preparati on and di agnostic use of a non-gaseous or non-aeroso
radi ophar maceuti cal containing radioactive materi al
(D Whi ch has been granted acceptance or approval by the
U.S. Departnent of Health and Human Services; or
(2) Whi ch has been prepared and conpounded i n accordance
with chapter 16-95.
(3) A licensee shall elute generators.
(b) Radi onucl i de cont am nants.
(D A licensee shall not adm nister a radi opharmaceutica
cont ai ni ng:

(A Reserved.

(B) More than 0.02 microcurie (0.02 kil obecquerel)
of strontium82 per mllicurie (nmegabecquerel)
of rubidium 82 chloride injection;

(O More than 0.2 microcurie (0.2 kil obecquerel) of
strontium 85 per mllicurie (negabecquerel) of
rubi di um 82 chl oride injection.

(2) A |licensee preparing radi opharmaceuticals from

radi onucl i de generators shall neasure the

concentration of radionuclide contam nant in each

eluate or extract, as appropriate for the generator
system to deternmine conpliance with the linits

speci fied in paragraph (1).

(3) A licensee who shall neasure radionuclide contan nant
concentration shall retain a record of each

nmeasurement. The record shall include, for each
elution or extraction tested, the neasured activity of
t he radi opharmaceutical expressed in nmillicuries

(megabecquerel s), the neasured activity of contani nant
expressed in mcrocuries (kilobecquerels), the ratio
of the neasures expressed in mcrocuries
(ki | obecquerel s) of contam nant per mllicurie
(megabecquerel ), the date of the test, and the
initials of the individual who perfornmed the test.

(4) A licensee shall report imediately to the departnent
each occurrence of radionuclide contamn nant
concentration exceeding the |linmts specified in
par agraph (1).

(c) Control of aerosols and gases.

(D A licensee who adm ni sters radi oactive aerosols or
gases shall do so with a systemthat shall keep
ai rborne concentrations within the limts prescribed
i n subchapter 4.

(2) The system shall provide collection and decay or
di sposal of the aerosol or gas in a shielded
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cont ai ner.

(3) A licensee shall only adm nister radioactive gases in
rooms that are at negative pressure conpared to
surroundi ng roons.

(4) Before receiving, using, or storing a radioactive gas,
the licensee shall calculate the amunt of tine needed
after a release to reduce the concentration in the
area of use to the occupational linmt in subchapter 4.

The cal cul ation shall be based on the highest
activity of gas handled in a single container and the
nmeasured avail abl e air exhaust rate.

(5) A licensee shall post the tinme cal cul ated in paragraph
(4) at the area of use and require that, in case of a
gas spill, individuals evacuate the roomuntil the
posted tine has el apsed.

(6) A licensee shall check the operation of collection
systenms nonthly and neasure the ventilation rates in
areas of use at intervals not to exceed six nonths.
Records of these checks and neasurenments shall be
mai nt ai ned.

(7) A copy of the calculations required in paragraph (4)
shal | be recorded and retained for the duration of the
l'icense.

(d) A licensee authorized to use radioactive nmaterial for

i magi ng and | ocalization studies shall possess a portable
radi ati on detection survey instrument capable of detecting dose

rates over the range of 0.1 mllirem (one nicrosievert) per hour
to fifty mllirens (five hundred microsieverts) per hour, and a
portabl e radi ati on neasurenment survey instrunent capabl e of
nmeasuri ng dose rates over the range one nillirem (ten

m crosi everts) per hour to one thousand nmillirens (ten
mllisieverts) per hour. The instrunents shall be operable and

calibrated in accordance with section 11-45-141.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (lnp: HRS
§8321-1, 321-11(21), 321-71)

811-45-157 Specific requirenments for the use of
radi opharmaceuticals for therapy. (a) A licensee may use any
radi oactive material in a radi opharmaceutical and for a
t her apeuti c use:
(D Whi ch has been granted acceptance or approval by the
U.S. Departnent of Health and Human Services; or
(2) Whi ch has been prepared and conpounded i n accordance
with chapter 16-95.
(b) Safety instruction.
(D A licensee shall provide oral and witten radiation
safety instruction for all personnel caring for
pati ents undergoi ng radi opharmaceutical therapy.
Refresher training shall be provided at intervals not
to exceed one year.
(2) To satisfy paragraph (1), the instruction shal
describe the licensee's procedures for
(A Pati ent control;
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(3)

(B) Vi sitor control

(O Cont ani nati on control

(D) Waste control;

(E) Notification of the radiation safety officer or
authorized user in case of the patient's death
or nedi cal energency; and

(F) Trai ning for workers.

A licensee shall keep a record of individuals

receiving instruction required by paragraph (1), a

description of the instruction, the date of

i nstruction, and the nane of the individual who gave

the instruction. Such record shall be nmintained for

i nspection by the department for three years.

Saf ety precautions.

For each patient receiving radi opharnmaceutical therapy

and hospitalized for conpliance with section 11-45-

150, a licensee shall

(A Provide a private roomwith a private sanitary
facility;

(B) Post the patient's door with a "Caution
Radi oactive Material" sign and note on the door
or on the patient's chart where and how | ong
visitors may stay in the patient's room

(O Aut hori ze visits by individuals under eighteen
years of age only on a case-hby-case basis with
t he approval of the authorized user after
consultation with the radiation safety officer

(D) Promptly after adm nistration of the dosage,
nmeasure the dose rates in contiguous restricted
and unrestricted areas with a radiation
measur ement survey instrument to denonstrate
conpliance with the requirenments of subchapter 4
and retain a record of each survey that includes
the tinme and date of the survey, a plan of the
area or list of points surveyed, the nmeasured
dose rate at several points expressed in
millirenms (mcrosieverts) per hour, the
i nstrument used to nake the survey, and the
initials of the individual who made the survey;

(E) Ei ther nonitor naterial and itens renopved from
the patient's roomto determ ne that any
cont ami nation cannot be distinguished fromthe
nat ural background radiation level with a
radi ati on detection survey instrument set on its
nost sensitive scale and with no interposed
shi el ding, or handle these materials and itens
as radi oactive waste;

(F) Instruct the patient and, if practical, the
patient's famly, orally and in witing
concerning radi ati on safety precauti ons that
shall help to keep radiation dose to househol d
menbers and the public as | ow as reasonably
achi evabl e before authorizing rel ease of the
patient;
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(G Survey the patient's roomand private sanitary
facility for renovable contam nation with a
radi ati on detection survey instrunment before
assigning another patient to the room The room
shall not be reassigned until renpovable
contam nation is |less than two hundred
di sintegrations per mnute (3.33 becquerels) per
one hundred square centineters.

(2) For each non-hospitalized patient receiving
radi ophar maceuti cal therapy, the |licensee shal
instruct the patient and, if practical, the patient's
famly, orally and in witing concerning radiation
safety precautions that shall help to keep radiation
doses to the househol d nmenbers and the public as | ow
as reasonably achi evabl e.

(3) A licensee shall notify the radiation safety officer
or the authorized user immediately if the patient
expires or has a nedical energency.

(d) A licensee authorized to use radioactive material for
radi ophar maceuti cal therapy shall possess a portable radiation
detection survey instrunment capable of detecting dose rates over
the range 0.1 nmillirem (one mcrosievert) per hour to fifty
millirems (five hundred mcrosieverts) per hour, and a portable
radi ati on nmeasurenent survey instrunment capable of neasuring dose
rates over the range one mllirem (ten mcrosieverts) per hour to
one thousand mllirens (ten millisieverts) per hour. The
i nstruments shall be operable and calibrated in accordance with
section 11-45-141. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11
321-71) (Inp: HRS 88321-1, 321-11(21), 321-71)

811-45-158 Specific requirenments for the use of seal ed
sources for diagnosis. A licensee authorized to use radioactive
mat erial as a seal ed source for diagnostic purposes shall have
avail abl e for use a portable radiation detection survey instrunment
capabl e of detecting dose rates over the range 0.1 nillirem (one
m crosi evert) per hour to fifty mllirens (five hundred
nm crosi everts) per hour or a portable radiati on neasurenent survey
i nstrunment capabl e of nmeasuring dose rates over the range one
millirem (ten mcrosieverts) per hour to one thousand millirens
(ten nmillisieverts) per hour. The instrunent shall be operable
and calibrated in accordance with section 11-45-141.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-159 Specific requirenents for the use of sources for
brachytherapy. (a) A licensee shall use radioactive sources in
accordance with the manufacturer's radiation safety and handli ng
i nstructions.

(b) Safety instruction.

(D The licensee shall provide oral and witten radiation

safety instruction to all personnel caring for a
patient receiving inplant therapy. Refresher training
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(2)

(3)

(2)

shall be provided at intervals not to exceed one year

To satisfy paragraph (1), the instruction shal

descri be:

(A Si ze and appearance of the brachytherapy
sour ces;

(B) Safe handling and shielding instructions in case
of a dislodged source;

(O Procedures for patient control

(D) Procedures for visitor control

(E) Procedures for notification of the radiation
safety officer or authorized user if the patient
expires or has a medical energency; and

(F) Trai ning for workers.

A licensee shall maintain a record of individuals

receiving instruction required by paragraph (1), a

description of the instruction, the date of

i nstruction, and the nane of the individual who gave

the instruction.

Saf ety precautions.

For each patient receiving inplant therapy a |licensee

shal I :

(A Not place the patient in the same roomwith a
patient who is not receiving radiation therapy
unl ess the |icensee can denobnstrate conpliance
with the radiation dose limts for individua
menbers of the public as specified in subchapter
4 at a distance of one nmeter fromthe inplant;

(B) Post the patient's door with a "Caution
Radi oactive Material s" sign and note on the door
or the patient's chart where and how | ong
visitors may stay in the patient's room

(O Aut hori ze visits by individuals under eighteen
years of age only on a case-hby-case basis with
the approval of the authorized user after
consultation with the radiation safety officer

(D) Promptly after inplanting the sources, survey
the dose rates in contiguous restricted and
unrestricted areas with a radiati on neasurenent
survey instrument to denonstrate conpliance with
subchapter 4 and retain a record of each survey
that includes the tine and date of the survey, a
sketch of the area or list of points surveyed,
the nmeasured dose rate at several points
expressed in mllirens (mcrosieverts) per hour
the instrunent used to make the survey, and the
initials of the individual who made the survey;
and

(E) Provi de the patient with radiation safety
gui dance that shall hel p keep the radi ati on dose
to househol d nenbers and the public as | ow as
reasonabl y achi evabl e before rel easing the
patient if the patient was administered a
per manent i npl ant.

A licensee shall notify the radiation safety officer
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or authorized user imediately if the patient expires

or has a nedi cal energency.

(d) Brachyt herapy sources inventory.

(D Each tinme brachytherapy sources are returned to an
area of storage froman area of use, the |icensee
shall immedi ately count or otherw se verify the nunber
returned to ensure that all sources taken fromthe
storage area have been returned.

(2) A licensee shall nmake a record of brachytherapy source
utilization which includes:

(A The nanes of the individuals pernmitted to handle
t he sources;

(B) The nunber and activity of sources renpved from
storage, the room nunber of use and patient's
nanme, the tinme and date they were renoved from
storage, the nunmber and activity of sources in
storage after the renoval, and the initials of
t he individual who renoved the sources from
st orage; and

(O The nunber and activity of sources returned to
storage, the room nunber of use and patient's
nanme, the tinme and date they were returned to
storage, the nunmber and activity of sources in
storage after the return, and the initials of
t he individual who returned the sources to
st or age.

(3) | medi ately after inplanting sources in a patient and
i medi ately after renoval of sources froma patient,
the licensee shall make a radi ati on survey of the
patient and the area of use to confirmthat no sources
have been misplaced. The |licensee shall make a record
of each survey.

(4) A licensee shall maintain records required in
par agraphs (2) and (3).

(e) Rel ease of patients treated with tenporary inplants.

(D | Mmedi ately after removing the |ast tenporary inplant
source froma patient, the |licensee shall performa
radi ati on survey of the patient with a radiation
detection survey instrunment to confirmthat al
sources have been renmoved. The |icensee shall not
rel ease from confinenment for medical care a patient
treated by tenporary inplant until all sources have
been renoved.

(2) A licensee shall maintain a record of patient surveys
whi ch denonstrate conpliance with paragraph (1). Each

record shall include the date of the survey, the nane
of the patient, the dose rate fromthe patient
expressed in mllirens (mcrosieverts) per hour and

measured within one nmeter fromthe patient, and the
initials of the individual who nmade the survey.
(f) A licensee authorized to use radioactive material for
i mpl ant therapy shall possess a portable radiation detection
survey instrunment capable of detecting dose rates over a range 0.1
millirem (one mcrosievert) per hour to fifty millirems (five
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hundred mi crosi everts) per hour, and a portable radiation

measur enent survey instrunment capable of nmeasuring dose rates over

the range one nmillirem (ten mcrosieverts) per hour to one

thousand millirens (ten mllisieverts) per hour. The instrunents

shall be operable and calibrated in accordance with section 11-45-
141. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Inp:
HRS §8321-1, 321-11(21), 321-71)

§11-45-160 Reserved.

§11-45-161 Reserved.

§11-45-162 Reserved.

§11-45-163 Reserved.

§11-45-164 Reserved.

811-45-165 Training for radiation safety officer. An
i ndi vidual fulfilling the responsibilities of the radiation safety
of ficer shall
(D Be certified by the:
(A Ameri can Board of Health Physics in
Conpr ehensi ve Heal th Physics; or
(B) Ameri can Board of Radi ol ogy i n Radi ol ogi ca
Physi cs, Therapeutic Radi ol ogi cal Physics, or
Medi cal Nucl ear Physics; or
(O Ameri can Board of Nucl ear Medicine; or
(D) Ameri can Board of Science in Nuclear Medicine;
or
(E) Board of Pharnmaceutical Specialties in Nuclear
Pharmacy or Science; or
(F) Ameri can Board of Medical Physics in Radiation
Oncol ogy Physics; or
(G Royal Coll ege of Physicians and Surgeons of
Canada in Nucl ear Medicine; or
(2) Have had two hundred hours of classroom and | aboratory
training covering:
(A Radi ati on physics and instrunmentation;
(B) Radi ati on protection
(O Mat hemati cs pertaining to the use and
measur enent of radioactivity;
(D) Radi ati on bi ol ogy; and
(E) Radi ophar maceuti cal chenistry; and
(F) Have had one year of full-tine experience in
radi ati on safety at a nmedical institution under
t he supervision of the individual identified as
the radi ation safety officer on a departnment
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license, agreenent state, licensing state, or a
U.S. Nucl ear Regul atory Comnri ssion |license that
aut hori zes the nedi cal use of radioactive
material; or
(3) Be an authorized user for those radi oactive nateria
uses that conme within the radiation safety officer's
responsibilities. [Eff 11/12/99] (Auth: HRS §8321-
10, 321-11, 321-71) (lnmp: HRS 88321-1, 321-11(21),
321-71)

811-45-166 Training for experienced radiation safety
officer. An individual identified as a radiation safety officer
on a license, or a U S. Nuclear Regulatory Conmi ssion |license on
the effective date of this chapter who oversees only the use of
radi oactive material for which the |licensee was authorized on that
date need not conply with the training requirenments of section 11-
45-165. [Eff 11/12/99] (Auth: HRS 88321-10, 321-11, 321-71)
(I'nmp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-167 Training for uptake, dilution, or excretion
studi es. Except as provided in sections 11-45-169 and 11-45-170,
the licensee shall require the authorized user of a
radi opharmaceutical listed in section 11-45-155 to be a physician
who:

(D Is certified in:
(A Nucl ear medi ci ne by the American Board of
Nucl ear Medi ci ne; or
(B) Di agnostic radi ol ogy by the American Board of
Radi ol ogy; or
(O Di agnosti c radi ol ogy or radiol ogy by the
Ameri can Osteopathic Board of Radiol ogy; or
(D) Nucl ear medi ci ne by the American Osteopathic
Board of Nucl ear Medicine; or
(E) Nucl ear medi ci ne by the Royal College of
Physi ci ans and Surgeons of Canada; or
(2) Has successfully conpleted a six-nonth training
program i n nucl ear nedicine as part of a training
program that has been approved by the Accreditation
Council for Graduate Medical Education and that
i ncluded cl assroom and | aboratory training, work
experience, and supervised clinical experience.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
(Imp: HRS 88321-1, 321-11(21), 321-71)

811-45-168 Training for imaging and |l ocalization studies.
Except as provided in sections 11-45-169 and 11-45-170, the
licensee shall require the authorized user of a
radi ophar maceuti cal, generator, or reagent kit specified in
section 11-45-156 to be a physician who:

(D Is certified in:

(A Nucl ear medi ci ne by the American Board of
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Nucl ear Medi ci ne; or

(B) Di agnostic radi ol ogy by the American Board of
Radi ol ogy; or

(O Di agnosti c radi ol ogy or radiol ogy by the
Ameri can Osteopathic Board of Radiol ogy; or

(D) Nucl ear medi ci ne by the American Osteopathic
Board of Nucl ear Medicine; or

(E) Nucl ear medi ci ne by the Royal College of
Physi ci ans and Surgeons of Canada; or

(2) Has successfully conpleted a six-nonth training

programin nuclear nedicine as part of a training

program that has been approved by the Accreditation

Council for Graduate Medical Education and that

i ncl uded cl assroom and | aboratory training, work

experience, and supervised clinical experience.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)

(Imp: HRS 88321-1, 321-11(21), 321-71)

811-45-169 Training for experienced authorized users.
Practitioners of the healing arts identified as authorized users
for the human use of radioactive material on an agreement state
license, or U S. Nuclear Regulatory Commi ssion |license on the
effective date of this chapter who performonly those nethods of
use for which they were authorized on that date need not conply
with the training requirenents of sections 11-45-165 and 11-45-
171. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Inp:

HRS §8321-1, 321-11(21), 321-71)

811-45-170 Physician training in a three-nonth program A
physi ci an who, before July 1, 1984, began a three-nonth nucl ear
medi ci ne trai ning program approved by the Accreditation Counci
for Graduate Medical Education and has successfully conpleted the
program is exenpted fromthe requirenments of sections 11-45-167
or 11-45-168. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-
71) (Inp: HRS 88321-1, 321-11(21), 321-71)

811-45-171 Recentness of training. The training and
experience specified in sections 11-45-165 through 11-45-168 shal
have been obtained within the five years preceding the date of
application or the individual shall have had continuing applicable
experience since the required training and experi ence was
conpleted. [Eff 11/12/99] (Auth: HRS 88321-10, 321-11, 321-71)

(Imp: HRS 88321-1, 321-11(21), 321-71)

SUBCHAPTER 8
ANALYTI CAL X- RAY EQUI PMENT

811-45-172 Purpose and scope. This subchapter provides
requi renents for analytical x-ray equi pment (x-ray diffraction and
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fluorescence analysis). The requirenents of this subchapter are
in addition to, and not in substitution for, other applicable
requirenents in this chapter. [Eff 11/12/99] (Auth: HRS §8321-
10, 321-11, 321-71) (lnmp: HRS §8321-1, 321-11(21), 321-71)

811-45-173 Exenptions. Equipnent utilizing sources of
radi ation licensed by the U S. Nucl ear Regul atory Comm ssion are
exenpt fromthe requirenments of this subchapter to the extent they
are regulated by the U S. Nucl ear Regul atory Commi ssion.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-174 Equi pnent requirenents. (a) A safety device
whi ch prevents the entry of any portion of an individual's body
into the primary x-ray beam path or which causes the beamto be
shut of f upon entry into its path shall be provided on all open-
beam configurations. A licensee nmay apply to the departnment for
an exenption fromthe requirenment of a safety device. Such
application shall include:

(D A description of the various safety devices that have

been eval uat ed;

(2) The reason each of these devices cannot be used; and

(3) A description of the alternative nmethods that shall be
enployed to minimze the possibility of an accidenta
exposure, including procedures to assure that
operators and others in the area shall be inforned of
t he absence of safety devices.

(b) Open-beam configurations shall be provided with a

readily discernible indication of:

(D X-ray tube "on-of f" status |ocated near the radiation
source housing, if the primary beamis controlled in
thi s manner; and/or

(2) Shutter "open-cl osed" status |ocated near each port on
the radi ation source housing, if the primary beamis
controlled in this manner.

(c) An easily visible warning light |abeled with the words

"X-RAY ON', or words having a sinmilar intent, shall be | ocated:

(D Near any switch that energizes an x-ray tube and shal

be illum nated only when the tube is energized; or
(2) In the case of a radioactive source, near any switch
t hat opens a housing shutter and shall be illum nated

only when the shutter is open.

(d) War ni ng devi ces shall be | abeled so that their purpose
is easily identified. On equipnment installed after the effective
date of these rules, warning devices shall have fail-safe
characteristics.

(e) Unused ports on radiation source housings shall be
secured in the closed position in a manner which shall prevent
casual opening.

(f) All analytical x-ray equi pnment shall be labeled with a
readily discernible sign or signs bearing the radiation synmbol and
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t he words:

(1) "CAUTI ON - HI GH I NTENSITY X- RAY BEAM', or words having
a simlar intent, on the x-ray source housing; and

(2) " CAUTI ON RADI ATI ON - THI S EQUI PMENT PRODUCES RADI ATI ON
WHEN ENERG ZED', or words having a simlar intent,
near any switch that energizes an x-ray tube if the
radi ati on source is an x-ray tube; or

(3) " CAUTI ON - RADI OACTI VE MATERI AL", or words having a
simlar intent, on the source housing in accordance
wi th subchapter 4 if the radiation source is a
radi onucl i de.

(9) On open-beam configurations installed after the
effective date of these rules, each port on the radiation source
housi ng shall be equipped with a shutter that cannot be opened
unl ess a collimator or a coupling has been connected to the port.

(h) Each radi ati on source housing shall be subject to the
foll owi ng requirenents:

(D Each x-ray tube housing shall be equipped with an
interlock that shuts off the tube if it is renoved
fromthe radiation source housing or if the housing is
di sassenbl ed; and

(2) Each radi oactive source housing or port cover or each
x-ray tube housing shall be so constructed that, with
all shutters closed, the radiation nmeasured at a
di stance of five centineters fromits surface is not
capabl e of producing a dose in excess of 2.5 nillirens
(0.025 nmillisievert) in one hour. For systens
utilizing x-ray tubes, this limt shall be nmet at any
speci fied tube rating.

(i) Each x-ray generator shall be supplied with a

protective cabinet which Iimts | eakage radi ati on neasured at a

di stance of five centineters fromits surface such that it is not
capabl e of producing a dose in excess of 0.25 millirem (2.5

m crosi everts) in one hour. [Eff 11/12/99] (Auth: HRS 88321-10,
321-11, 321-71) (lnp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-175 Area requirements. (a) The |ocal conponents of
an anal ytical x-ray systemshall be | ocated and arranged and shal
i nclude sufficient shielding or access control such that no
radi ation | evels exist in any area surrounding the |ocal conponent
group which could result in a dose to an individual present
therein in excess of the dose limts given in subchapter 4. For
systenms utilizing x-ray tubes, these |evels shall be nmet at any
speci fied tube rating.

(b) Radi ati on surveys, as required by subchapter 4, of al
anal ytical x-ray systens sufficient to show conpliance with
subsection (a) shall be perforned:

(D Upon installation of the equi pnent, and at |east once

every twelve nonths thereafter

(2) Foll owi ng any change in the initial arrangenent,

nunber, or type of I ocal components in the system

(3) Fol | owi ng any nmi ntenance requiring the disassenbly or

renmoval of a |ocal conponent in the system
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(4) During the performance of maintenance and ali gnnment
procedures if the procedures require the presence of a
primary x-ray beam when any | ocal conponent in the
systemis di sassenbl ed or renoved;

(5) Any tinme a visual inspection of the |ocal conponents
in the systemreveal s an abnormal condition; and

(6) Whenever personnel nonitoring devices show a
significant increase over the previous nonitoring
period or the readings are approaching the limts
speci fied in subchapter 4.

(c) Radi ati on survey neasurenents shall not be required if

a licensee can denmpnstrate conpliance with subchapter 4 to the
satisfaction of the departnent.

(d) Each area or room contai ni ng anal ytical x-ray

equi pnment shall be conspicuously posted with a sign or signs
bearing the radiation synmbol and the words "CAUTI ON - X- RAY

EQUI PMENT" or words having a simlar intent in accordance with
subchapter 4. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-
71) (Inp: HRS 88321-1, 321-11(21), 321-71)

811-45-176 COperating requirenments. (a) Normal operating
procedures shall be witten and available to all analytical x-ray
equi pnent workers. No individual shall be permitted to operate
anal ytical x-ray equi pnent in any manner other than that specified
in the procedures unless such individual has obtained witten
approval of the radiation safety officer

(b) No individual shall bypass a safety device or
i nterlock unless such individual has obtained the approval of the
radi ati on safety officer. Such approval shall be for a specified
period of tinme. Wen a safety device or interlock has been
bypassed, a readily discernible sign bearing the words "SAFETY
DEVI CE NOT WORKI NG', or words having a similar intent, shall be
pl aced on the radiation source housing.

(c) Except as specified in subsection (b), no operation
i nvol ving renmoval of covers, shielding materials or tube housings
or nodifications to shutters, collimtors, or beam stops shall be
performed wi thout ascertaining that the tube is off and shal
remain off until safe conditions have been restored. The main
switch, rather than interlocks, shall be used for routine shutdown
in preparation for repairs.

(d) Radi oacti ve source housings shall be opened for source
repl acenent, |eak testing, or other nmintenance or repair
procedures only by individuals authorized to specifically conduct
such procedures licensed by the U S. Nucl ear Regul atory
Conmmi ssi on, an agreenent state, or a licensing state.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-177 Personnel requirenents. (a) No individua
shall be permitted to operate or maintain analytical x-ray
equi pnment unl ess such individual has received instruction in and
denonstrated conpetence as to:
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(D Identification of radiati on hazards associated with
the use of the equipnent;

(2) Significance of the various radiation warning, safety
devi ces, and interlocks incorporated into the
equi pnent, or the reasons they have not been installed
on certain pieces of equipnent and the extra
precautions required in such cases;

(3) Proper operating procedures for the equiprent;

(4) Recogni ti on of synptons of an acute |ocalized
exposure; and

(5) Proper procedures for reporting an actual or suspected
exposur e.

(b) Finger or wist dosinmetric devices shall be provided

to and shall be used by:

(D Anal ytical x-ray equi pment workers using systens
havi ng an open-beam configurati on and not equi pped
with a safety device; and

(2) Per sonnel nmmintaining anal ytical x-ray equipnent if
t he mai nt enance procedures require the presence of a
primary x-ray beam when any | ocal conponent in the
anal ytical x-ray systemis disassenbled or renoved.

(c) Reported dose val ues shall not be used for the purpose

of determ ning conmpliance with subchapter 4 unless evaluated by a
qualified health or nedical physicist. [Eff 11/12/99] (Auth:
HRS §8§321-10, 321-11, 321-71) (lnmp: HRS §8321-1, 321-11(21),
321-71)

SUBCHAPTER 9
PARTI CLE ACCELERATORS

811-45-178 Purpose and scope. (a) This subchapter
establishes requirements for the non-healing arts use of particle
accelerators. The requirenents of this subchapter are in addition
to, and not in substitution for, other applicable requirements in
this chapter. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-
71) (Inp: HRS 88321-1, 321-11(21), 321-71)

811-45-179 Ceneral requirenments. (a) The licensee shal
be qualified by reason of training and experience to use the
accelerator in such a manner as to mnimze danger to public
health and safety or property.

(b) The licensee's equipnent, facilities, and operating and
enmergency procedures shall be adequate to protect health and
m nim ze danger to public health and safety or property.

(c) The licensee shall appoint a radiation safety officer

(d) The licensee and the |licensee's staff shall have
experience in the use of particle accelerators and training for
application to its intended uses.

(e) The licensee shall establish a radiation safety
committee to approve, in advance, proposals for uses of particle
accel erators, whenever deened necessary by the departnent.
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(f) The licensee shall have a training programfor
operators of particle accelerators. [Eff 11/12/99] (Auth: HRS
§§321-10, 321-11, 321-71) (lnmp: HRS §8321-1, 321-11(21), 321-71)

§11-45-180 Reserved.

811-45-181 Linmitations. (a) No licensee shall pernit an
i ndi vidual to act as an operator of a particle accelerator unti
such i ndi vi dual

(D Has been instructed in radiation safety and has
denonstrat ed an understandi ng thereof;

(2) Has received copies of and instruction in this
subchapter and the applicable requirenents of this
chapter, pertinent |license conditions and the
licensee's operating and emergency procedures, and
shall have denonstrated understandi ng thereof; and

(3) Has denmpnstrated conpetence to use the particle
accel erator, related equi pnent, and survey instrunents
whi ch shall be enpl oyed.

(b) The radiation safety conmittee or the radiation safety

of ficer shall have the authority to term nate the operations at a
particle accelerator facility if such action is deenmed necessary
to mnimze danger to public health and safety or property.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-182 Shielding and safety design requirenents. (a)
A qualified health or nedical physicist shall be consulted in the
design of a particle accelerator installation and called upon to
performa radiation survey when the accelerator is first capable
of producing radiation.

(b) Each particle accelerator installation shall be
provi ded with such primary and secondary barriers as are necessary
to assure conpliance with subchapter 4. [Eff 11/12/99] (Auth:
HRS 8§8§321-10, 321-11, 321-71) (lnmp: HRS §8321-1, 321-11(21),
321-71)

811-45-183 Particle accelerator controls and interlock
systens. (a) Instrunmentation, readouts, and controls on the
particle accelerator control console shall be clearly identified
and easily discernible.

(b) Each entrance into a target room or other high
radi ati on area shall be provided with a safety interlock that
shuts down the accel erator under conditions of barrier
penetration.

(c) Each safety interlock shall be on a circuit which
shall allow it to operate independently of all other safety
i nterl ocks.

(d) All safety interlocks shall be designed so that any
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defect or conponent failure in the safety interlock system
prevents operation of the accel erator

(e) When a safety interlock system has been tripped, it
shall only be possible to resune operation of the accel erator by
manual |y resetting controls at the position where the safety
interlock has been tripped and, lastly, at the main contro
consol e.

(f) A scram button or other energency power cutoff switch
shall be located and easily identifiable in all high radiation
areas. Such a cutoff switch shall include a manual reset so that
t he accel erator cannot be restarted fromthe accel erator control
consol e without resetting the cutoff switch
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-184 \Warning devices. (a) Each |ocation designated
as high radiation area, and each entrance to such |location, shal
be equi pped with easily observable warning lights that operate
when, and only when, radiation is being produced.

(b) Except in facilities designed for human exposure, each
hi gh radi ati on area shall have an audi bl e warni ng devi ce which
shall be activated for fifteen seconds before the possible
creation of such high radiation area. Such warning device shal
be clearly discernible in all high radiation areas.

(c) Barriers, tenporary or otherw se, and pathways | eading
to high radiation areas shall be posted in accordance with
subchapter 4. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-
71) (Inp: HRS 88321-1, 321-11(21), 321-71)

811-45-185 COperating procedures. (a) Particle
accel erators, when not in operation, shall be secured to prevent
unaut hori zed use.

(b) The safety interlock systemshall not be used to turn
of f the accel erator beam except in an energency.

(c) All safety and warning devices, including interlocks,
shall be checked for proper operation at intervals not to exceed
three nonths. Results of such tests shall be mmintained at the
accelerator facility for inspection by the departnent for three
years.

(d) Electrical circuit diagrans of the accelerator and the
associ ated safety interlock systenms shall be kept current and
mai nt ai ned for inspection by the departnment and shall be avail able
to the operator at each accelerator facility.

(e) If, for any reason, it is necessary to intentionally
bypass a safety interlock or interlocks, such action shall be:

(D Aut hori zed by the radi ati on safety conmittee or

radi ati on safety officer;

(2) Recorded in a permanent |log and a notice posted at the

accel erator control console; and

(3) Term nated as soon as possi bl e.

(f) A copy of the current operating and the emergency
procedures shall be maintained at the accel erator control panel
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[Eff 11/12/99] (Auth: HRS §§321-10, 321-11, 321-71) (Inp: HRS
§§321-1, 321-11(21), 321-71)

811-45-186 Radi ation nonitoring requirements. (a) There
shall be avail able at each particle accelerator facility
appropriate portable nmonitoring equi pment which is operable and
has been appropriately calibrated for the radiati on being produced
at the facility. Such equipnent shall be tested for proper
operation daily and calibrated at intervals not to exceed one year
and after each servicing and repair

(b) A radiation protection survey shall be performed and
docunented by a qualified health or nedical physicist when changes
have been made in shielding, operation, equipnment, or occupancy of
adj acent areas.

(c) Radi ation levels in all high radiation areas shall be
continuously nonitored. The nonitoring devices shall be
el ectrically independent of the accelerator control and safety
interlock systens and capabl e of providing a readout at the
control panel

(d) All area monitors shall be calibrated at intervals not
to exceed one year and after each servicing and repair

(e) Whenever applicable, periodic surveys shall be made to
deternmi ne the amobunt of airborne particulate radioactivity
present.

(f) Whenever applicable, periodic snmear surveys shall be
made to deternmine the degree of contam nation.

(9) Al'l surveys shall be made in accordance with the
written procedures established by a qualified health or nedica
physicist or the radiation safety officer.

(h) Records of all radiation protection surveys,
calibrations, and instrunmentation tests shall be maintained at the
accelerator facility for inspection by the departnent for three
years. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)

(Imp: HRS 88321-1, 321-11(21), 321-71)

811-45-187 Ventilation systens. (a) Ventilation systens
shall be provided to ensure that personnel entering any area where
ai rborne radioactivity may be produced shall not be exposed to
ai rborne radi oactive material in excess of those lints specified
i n subchapter 4.

(b) A licensee shall not vent, release, or otherw se
di scharge airborne radioactive material to an unrestricted area,
except as authorized by subchapter 4. Concentrations nmay be
averaged over a period not greater than one year. Every effort
shoul d be made to nmintain rel eases of radioactive material to
unrestricted areas as |low as is reasonably achi evabl e.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)
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Subchapter 10
NOTI CES, | NSTRUCTI ONS, REPORTS, AND | NSPECTI ONS

811-45-188 Purpose and scope. This subchapter establishes
requi renents for notices, instructions, and reports by |icensees
to individual s engaged in activities under a |icense and options
avail abl e to such individuals in connection with departnent
i nspections of |icensees to ascertain conpliance with this
chapter. This subchapter applies to all persons who receive,
possess, use, own, or transfer sources of radiation |icensed
pursuant to subchapter 2. [Eff 11/12/99] (Auth: HRS §8321-10,
321-11, 321-71) (lnp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-189 Posting of notices to workers. (a) Each
licensee shall post current copies of the followi ng docunents:

(D Thi s subchapter and subchapter 4;

(2) Li cense and docunents incorporated into the |icense by

ref erence and anendments thereto;

(3) The operating procedures applicable to activities

under the |icense; and

(4) Any violation involving radiol ogi cal working

conditions, or order issued pursuant to this chapter
and any response fromthe |icensee.

(b) If posting of a docunment specified in subsection (a)
is not practicable, the licensee may post a notice which describes
the docunent and states where it nmay be exani ned.

(c) Department form "Notice to Enpl oyees" shall be posted
by each licensee as required by this subchapter

(d) Depart ment docunents posted pursuant to subsection (a)
shall be posted within five working days after receipt of the
docunents fromthe departnment; the licensee's response, if any,
shall be posted within five working days after dispatch fromthe
licensee. Such docunents shall remain posted for a mni mum of
five working days or until action correcting the violation has
been conpl et ed, whichever is |ater

(e) Docunments, notices, or forns posted pursuant to this
section shall appear in a sufficient nunber of places to permt
i ndi vi dual s engaged in work under the |icense to observe them on
the way to or fromany particular work |ocation to which the
docunent applies, shall be conspicuous, and shall be replaced if
defaced or altered. [Eff 11/12/99] (Auth: HRS 88321-10, 321-11
321-71) (Inp: HRS 88321-1, 321-11(21), 321-71)

811-45-190 Instructions to workers. (a) All individuals

likely to receive an occupational dose:

(D Shall be kept informed of the storage, transfer, or
use of sources of radiation in such portions of the
restricted area;

(2) Shall be instructed in the health protection probl ens
associated with exposure to radiation or radioactive
material to the individual and potential offspring, in
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precautions or procedures to minimze exposure, and in
t he purposes and functions of protective devices
enpl oyed;

(3) Shall be instructed in, and instructed to observe, to
the extent within the worker's control, the applicable
provi sions of this chapter for the protection of
personnel from exposures to radiation or radioactive
mat eri al occurring in such areas;

(4) Shall be instructed of their responsibility to report
promptly to the licensee any condition which may
constitute, lead to, or cause a violation of this
chapter, or cause unnecessary exposure to radiation or
radi oactive material;

(5) Shall be instructed in the appropriate response to
war ni ngs made in the event of any unusual occurrence
or mal function that may invol ve exposure to radiation
or radioactive material; and

(6) Shall be advised as to the radiation exposure reports
whi ch workers shall be furnished pursuant to section
11-45-191.

(b) The extent of these instructions shall be comrensurate
with potential radiological health protection problens in the
restricted area. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11
321-71) (Inp: HRS 88321-1, 321-11(21), 321-71)

811-45-191 Notifications and reports to individuals. (a)
Radi ati on exposure data for an individual and the results of any
nmeasur enents, anal yses, and cal cul ati ons of radioactive materi al
deposited or retained in the body of an individual shall be
reported to the individual as specified in this section. The
i nformati on reported shall include data and results obtai ned
pursuant to this chapter, orders, or license conditions, as shown
in records nmaintained by the |icensee pursuant to section 11-45-
83. Each notification and report shall

(D Be in witing;

(2) I ncl ude appropriate identifying data such as the nane

of the |licensee, the nane of the individual, and the
i ndividual's identification nunber, preferably socia
security number;

(3) I nclude the individual's exposure information; and

(4) Contain the foll owi ng statenent:

"This report is furnished to you under the provisions
of chapter 45. You should preserve this report for
further reference."

(b) Each |icensee shall advise each worker annually of the
wor ker's dose as shown in records maintained by the |icensee
pursuant to section 11-45-83.

(c) Each |icensee shall furnish a report of the worker's
exposure to sources of radiation at the request of a worker
formerly engaged in activities controlled by the |icensee. The
report shall include the dose record for each year the worker was
required to be nonitored pursuant to section 11-45-54. Such
report shall be furnished within thirty days fromdate the request
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was nmade, or within thirty days after the dose of the individua
has been determined by the |icensee, whichever is later. The
report shall cover the period of tinme that the worker's activities
i nvol ved exposure to sources of radiation and shall include the
dates and | ocations of work under the |license in which the worker
partici pated during this period.

(d) When a licensee is required pursuant to section 11-45-
90 to report to the departnent any exposure of an individual to
sources of radiation, the licensee shall also provide the
i ndi vidual a report on the exposure data included therein. Such
reports shall be transmitted at a tine not later than the
transmittal to the departnment.

(e) At the request of a worker who is termnating
enpl oynment with the licensee in work invol ving exposure to
radi ati on or radioactive material, during the current year, each
licensee shall provide at termination to each such worker, or to
the worker's designee, a witten report regarding the radiation
dose received by that worker from operations of the |licensee
during the current year or fraction thereof. |f the npst recent
i ndi vidual nonitoring results are not available at that tine, a
written estimate of the dose shall be provided together with a
clear indication that this is an estinate.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-192 Presence of representatives of |licensees and
wor kers during inspection. (a) Each licensee shall afford to the
departnent at all reasonable times opportunity to inspect
mat eri al s, machines, activities, facilities, premises, and records
pursuant to this chapter.

(b) During an inspection, departnent inspectors may
consult privately with workers as specified in section 11-45-193.

The |icensee may acconpany departnent inspectors during other
phases of an inspection.

(c) If, at the time of inspection, an individual has been
authorized by the workers to represent them during departnent
i nspections, the licensee shall notify the inspectors of such
aut horization and shall give the workers' representative an
opportunity to acconpany the inspectors during the inspection of
physi cal working conditions.

(d) Each workers' representative shall be routinely
engaged in work under control of the licensee and shall have
received instructions as specified in section 11-45-190.

(e) Di fferent representatives of |icensees and workers may
acconpany the inspectors during different phases of an inspection
if there is no resulting interference with the conduct of the
i nspection. However, only one workers' representative at a tine
may accompany the inspectors.

(f) Wth the approval of the |icensee and the workers
representative, an individual who is not routinely engaged in work
under control of the licensee, for exanple, a consultant to the
licensee or to the workers' representative, shall be afforded the
opportunity to acconmpany departnment inspectors during the
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i nspection of physical working conditions.

(9) Not wi t hst andi ng the ot her provisions of this section
departnment inspectors are authorized to refuse to permt
acconpani nent by any individual who deliberately interferes with a
fair and orderly inspection. Wth regard to any area containi ng
proprietary information, the workers' representative for that area
shall be an individual previously authorized by the |licensee to
enter that area. [Eff 11/12/99] (Auth: HRS 8§8321-10, 321-11
321-71) (Inp: HRS 88321-1, 321-11(21), 321-71)

8§11-45-193 Consultation with workers during inspections.

(a) Departnent inspectors may consult privately with workers
concerning matters of occupational radiation protection and other
matters related to applicable provisions of this chapter to the
extent the inspectors deem necessary for the conduct of an
effective and thorough inspection.

(b) During the course of an inspection, any worker may
bring privately to the attention of the inspectors, either orally
or in witing, any past or present condition which the worker has
reason to believe may have contributed to or caused any violation
of this chapter, or license condition, or any unnecessary exposure
of an individual to sources of radiation under the |licensee's
control. Any such notice in witing shall conply with the
requi renents of section 11-45-194.

(c) The provisions of subsection (b) shall not be
interpreted as authorization to disregard instructions pursuant to
section 11-45-190. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11
321-71) (Inp: HRS 88321-1, 321-11(21), 321-71)

811-45-194 Requests by workers for inspections. (a) Any
wor ker or representative of workers believing that a violation of
this chapter, or license conditions exists or has occurred in work
under a license with regard to radiol ogical working conditions in
whi ch the worker is engaged may request an inspection by giving
the alleged violation to the departnent. Any such notice shall be
in witing, shall set forth the specific grounds for the notice,
and shall be signed by the worker or representative of the
wor kers. A copy shall be provided to the |licensee by the
departnment no later than at the tinme of inspection except that,
upon the request of the worker giving such notice, such worker's
nane and the name of individuals referred to therein shall not
appear in such copy or on any record published, released, or nade
avail abl e by the departnent.

(b) I f, upon receipt of such notice, the departnent
deternines that the conplaint neets the requirenents set forth in
subsection (a), and that there are reasonabl e grounds to believe
that the alleged violation exists or has occurred, an inspection
shall be made as soon as practicable to deternine if such all eged

vi ol ation exists or has occurred. Inspections pursuant to this
section need not be linited to matters referred to in the
conpl ai nt.

(c) No |icensee, or contractor or subcontractor of a
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Iicensee shall discharge or in any manner discrininate agai nst any
wor ker because such worker has filed any conplaint or instituted
or caused to be instituted any proceedi ng under this chapter or
has testified or is about to testify in any such proceedi ng or
because of the exercise by such worker on behalf of such worker or
ot hers of any option afforded by this subchapter

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-195 |Inspections not warranted; informal review. (a)

If the department determ nes, with respect to a conpl aint under
section 11-45-194, that an inspection is not warranted because
there are no reasonable grounds to believe that a violation exists
or has occurred, the departnment shall notify the conplainant in
writing of such determ nation. The conplainant nay obtain review
of such determ nation by subnmitting a witten statenent of
position with the departnment. The departnment shall provide the
licensee with a copy of such statenent by certified mail,
excluding, at the request of the conplainant, the name of the
conplainant. The |icensee nmay subnit an opposing witten
statement of position with the departnent. The departnent shal
provi de the conplainant with a copy of such statenment by certified
mai | .

(b) Upon the request of the conplainant, the departnent
may hold an informal conference in which the conplainant and the
licensee may orally present their views. An informal conference
may al so be held at the request of the licensee, but disclosure of
the identity of the conplainant shall be nade only follow ng
recei pt of witten authorization fromthe conplainant. After
considering all witten and oral views presented, the departnent
shall affirm nodify, or reverse the determ nation and furnish the
conpl ainant and the |licensee a witten notification of the
deci sion and the reason thereof.

(c) If the departnment determ nes that an inspection is not
war rant ed because the requirenents of section 11-45-194(a) have
not been net, the conplainant shall be notified in witing of such
deternmination. Such deternination shall be w thout prejudice to
the filing of a new conplaint nmeeting the requirenents of section
11-45-194(a). [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-
71) (Inp: HRS 88321-1, 321-11(21), 321-71)

§11-45-196 Reserved.

§11-45-197 Reserved.

§11-44-198 Reserved.

§11-44-199 Reserved.
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SUBCHAPTER 11
HEALTH PHYSI CS SERVI CES AND MEDI CAL PHYSI CS SERVI CES

811-45-200 Purpose and scope. This subchapter establishes
requi renents for health physics services and nedi cal physics
services and the use of these services for radiation facilities.
The requirenments of this subchapter apply to all persons who
provi de heal th physics services or nmedical physics services and to
all licensees requiring these services. [Eff 11/12/99] (Auth:
HRS §8§321-10, 321-11, 321-71) (lnmp: HRS §8321-1, 321-11(21),
321-71)

811-45-201 Ceneral requirenents. (a) Al persons
licensed for health physics services shall have at |east one
qualified health physicist certified by the Anerican Board of
Heal th Physics in the appropriate fields or specialties in which
services are provided.

(b) Al persons licensed for nedical physics services shal
have at | east one qualified nedical physicist with qualifications
in the appropriate fields or specialties in which services are
provi ded.

(c) Qual i fied medical physicists shall be:

(D Medi cal physicists certified in an appropriate field

or specialty by The American Board of Radi ol ogy; or

The American Board of Medical Physics; or The Anmerican

Board of Science in Nuclear Medicine; or The Canadi an

Col | ege of Physicists in Medicine; or

(2) Wthin six nmonths after the effective date of these

rul es, nedical physicists who are not certified in an

appropriate specialty by one of the boards specified

i n paragraph (1) but have the follow ng fornmal

education, training, and experience:

(A Master or doctorate degree in a physical science
or engineering with not less than thirty
senmester hours or equivalent in college |leve
physi cs and/or radiation science with at |east
one year of full time work experience in an
appropriate field under the supervision of a
qual i fied medi cal physicist who neets the
requi renents specified in paragraph (1); and one
year of training in an appropriate field in
nmedi cal physics; or

(B) Bachel or degree in a physical science or
engi neering with at |least five years of ful
time work experience in an appropriate field
under the supervision of a qualified nmedica
physi ci st who neets the requirements specified
in paragraph (1); and one year of training in an
appropriate field in medical physics.

(d) Qualified medical physicists for mammography shall be
nmedi cal physicists who are certified by the American Board of
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Radi ol ogy or the Anmerican Board of Medical Physics, and who neet
the requirements specified by the Mammopgraphy Quality Standards
Act of 1992, Public Law 102-539, 42 U.S.C. 263b, and 21 C F. R
Part 900.

(e) All surveys, audits, reports, and other work perfornmed
by a health physics service or nedical physics service for
licensed facilities shall be reviewed and signed by a qualified
heal th physicist or a qualified nedical physicist, respectively.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-44-202 Records. (a) Al health physics services or
nmedi cal physics services shall have records of services provided
to licensed facilities with sources of radiation.

(b) Records shall be nmintained for inspection by the
department for three years. [Eff 11/12/99] (Auth: HRS 88321-10,
321-11, 321-71) (lnp: HRS 8§8321-1, 321-11(21), 321-71)

811-44-203 Use of nedical physics services. (a) In
addition to specifications requiring the use of a qualified
medi cal physicist pursuant to this chapter, nedical physics
services shall be utilized by licensees who provide the follow ng
services:

(D Manmogr aphy;

(2) Di agnostic and therapeutic use of radioactive

mat eri al s;

(3) Ther apeuti c use of sources of radiation; or

(4) Fl uor oscopy.

(b) To assure radiation protection and quality contro
pursuant to this chapter, |icensees providing services specified
in subsection (a) shall have surveys physically conducted at | east
annual ly by, or under the direction of, a qualified nedica
physi ci st.

(c) Records of surveys shall be maintained by the |icensee
for inspection by the department for three years.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

§11-44-204 Reserved.

SUBCHAPTER 12
TRANSPORTATI ON OF RADI OACTI VE MATERI AL

811-45-205 Purpose and scope. This subchapter establishes
requi renents for transportation of radioactive material and
applies to any person who transports radi oactive material or
delivers radioactive material to a carrier for transport.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)
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811-45-206 Ceneral requirements. (a) Each |licensee who
transports radioactive material outside of the confines of the
licensee's premi ses or other place of use, or who delivers
radi oactive material to a carrier for transport, shall
(D Conmply with the regul ations of the U S. Departnent of
Transportation; and

(2) Assure that any special instructions needed to safely
open the package are sent to or have been nmde
avai l abl e to the consi gnee.

(b) If, for any reason, the regulations of the U.S.
Department of Transportation are not applicable to a shipnent of
licensed radioactive material, the |licensee shall conformto the
standards and requirenments of those regulations to the sanme extent
as if the shipnent was subject to the regul ations.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

SUBCHAPTER 13
W RELI NE SERVI CE OPERATI ONS AND SUBSURFACE TRACER STUDI ES

811-45-207 Purpose and scope. This subchapter establishes
requi renents for using sources of radiation for wireline service
operations including mneral-logging, radioactive markers, and
subsurface tracer studies. The requirenents of this subchapter
are in addition to, and not in substitution for, other applicable
requi renents of this chapter. [Eff 11/12/99] (Auth: HRS §8321-
10, 321-11, 321-71) (lnmp: HRS §8321-1, 321-11(21), 321-71)

811-45-208 Exenptions. Sources of radiation |licensed by
U.S. Nucl ear Regul atory Comni ssion are exenpt fromthe
requi renents of this subchapter to the extent they are regul ated
by the U S. Nucl ear Regul atory Conmm ssi on.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-209 Prohibition. No licensee shall performwreline
service operations with a seal ed source(s) unless, before
commencenent of the operation, the licensee has a witten

agreenent with the well-operator, well-owner, drilling contractor
or |land owner that:
(D In the event a seal ed source is | odged downhole, a
reasonabl e effort at recovery shall be nmade; and
(2) In the event a decision is nade to abandon the seal ed

source downhol e, the requirements of section 11-45-
231(c) shall be nmet. [Eff 11/12/99] (Auth: HRS
8§8321-10, 321-11, 321-71) (Inp: HRS §8321-1, 321-
11(21), 321-71)
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811-45-210 Linmits on levels of radiation. Sources of
radi ati on shall be used, stored, and transported in such a manner
that the transportation requirenents of subchapter 12 and the dose
limtation requirements of subchapter 4 are net.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-211 Storage precautions. (a) Each source of
radi ati on, except accelerators, shall be provided with a storage
or transport container. The container shall be provided with a
| ock, or tanper seal for calibration sources, to prevent
unaut hori zed renoval of, or exposure to, the source of radiation.
(b) Sources of radiation shall be stored in a manner which
shall m nimze danger from explosion or fire.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-212 Transport precautions. Transport containers
shall be physically secured to the transporting vehicle to prevent
accidental |oss, tampering, or unauthorized renoval.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-213 Radiation survey instrunents. (a) The licensee
shall maintain sufficient calibrated and operabl e radi ati on survey
instruments at each field station to nmake physical radiation

surveys as required by this subchapter and subchapter 4. Instru-
ment ati on shall be capable of nmeasuring 0.1 nilliroentgen (25.8
nanocoul onbs per kil ogram per hour through at |east

fifty mlliroentgens (12.9 m crocoul onbs per kil ogram) per hour
Survey instrunments acquired before the effective date of this
chapter and capable of nmeasuring 0.1 mlliroentgen

(25. 8 nanocoul onbs per kil ogram per hour through at | east

twenty mlliroentgens (5.16 mcrocoul onmbs per kil ogram per hour

also satisfies this requirenment five years after the effective
date of this chapter.

(b) Each radi ation survey instrunent shall be cali brated:

(D At intervals not to exceed six nonths and after each
i nstrument servicing;

(2) For linear scale instrunents, at two points | ocated
approximately one-third and two-thirds of full-scale
on each scale; for logarithmc scale instrunents, at
nm drange of each decade, and at two points of at |east
one decade; and for digital instrunents, at
appropriate points; and

(3) So that accuracy within twenty percent of the true
radi ati on | evel can be denonstrated on each scale.

(c) Calibration records shall be maintained at the

facility for three years. [Eff 11/12/99] (Auth: HRS 88321-10,
321-11, 321-71) (lnp: HRS 8§8321-1, 321-11(21), 321-71)
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811-45-214 Leak testing of sealed sources. (a) Each
i censee using seal ed sources of radioactive material shall have
the sources tested for | eakage. Records of leak test results
shall be kept in units of mcrocuries or becquerels and naintained
for inspection by the department for three years.

(b) Tests for | eakage shall be perforned only by persons
specifically authorized to perform such tests by the departnent.
The test sanple shall be taken fromthe surface of the source,
source holder, or fromthe surface of the device in which the
source is stored or nounted and on which one m ght expect
contami nation to accumul ate. The test sanple shall be analyzed
for radi oactive contam nation, and the analysis shall be capable
of detecting the presence of 0.005 mcrocurie (one hundred eighty-
five becquerels) of radioactive material on the test sanple.

(c) Each seal ed source of radioactive material shall be
tested at intervals not to exceed six nonths. In the absence of a
certificate froma transferor indicating that a test has been nade
before the transfer, the seal ed source shall not be put into use
until tested. |If, for any reason, it is suspected that a seal ed
source may be |eaking, it shall be renoved from service
i medi ately and tested for | eakage as soon as practical

(d) If the test reveals the presence of 0.005 mcrocurie
(one hundred eighty-five becquerels) or nore of |eakage or
contamination, the licensee shall immediately w thdraw t he source

fromuse and shall cause it to be decontani nated, repaired, or
di sposed of in accordance with this chapter. A report describing
t he equi pment involved, the test results, and the corrective
action taken shall be filed with the departnent within five days
of receiving the test results.
(e) The foll owi ng sources are exenpt fromthe periodic
| eak test requirenents of subsections (a) through (d):
(D Sources of radioactive material with a half-life of
thirty days or |ess;
(2) Seal ed sources of radioactive material in gaseous
form
(3) Sources of beta- or ganmm-emitting radi oactive
material with an activity of one hundred m crocuries
(3.7 negabecquerels) or |ess; and
(4) Sources of al pha-emtting radioactive material with an
activity of ten mcrocuries (0.370 nmegabecquerel s) or
less. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11
321-71) (Inp: HRS 88321-1, 321-11(21), 321-71)

811-45-215 Quarterly inventory. Each |icensee shal
conduct a quarterly physical inventory to account for all sources
of radiation. Records of inventories shall be mintained for
i nspection by the departnment for three years and shall include the
quantities and kinds of sources of radiation, the |ocation where
sources of radiation are assigned, the date of the inventory, and
the nane of the individual conducting the inventory.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)
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811-45-216 Utilization records. Each |icensee shal
mai ntain current records, which shall be kept avail able for
i nspection by the departnment for three years, show ng the
following information for each source of radiation:
(D Make, nodel nunber, and a serial nunber, or a
description of each source of radiation used;
(2) The identity of the well-1ogging supervisor or field
unit to whom assi gned;
(3) Locati ons where used and dates of use; and
(4) In the case of tracer materials and radi oactive
markers, the utilization record shall indicate the
radi onuclide and activity used in a particular well
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
(Imp: HRS 88321-1, 321-11(21), 321-71)

811-45-217 Design, performance, and certification criteria
for seal ed sources used in downhol e operations. (a) Each sealed
source, except those containing radioactive material in gaseous
form used in downhol e operations and manufactured one year after
the effective date of this chapter shall be certified by the
manuf acturer, or other testing organization acceptable to the
departnment, to neet the following minimumcriteria:

(D Be of doubly encapsul ated construction;

(2) Cont ai n radi oactive materi al whose chenical and

physi cal forns are as insoluble and non-di spersible as
practical; and

(3) Has been individually pressure tested to at | east

24,656 pounds per square inch absolute (one hundred
seventy MN/nf) without failure

(b) For seal ed sources, except those containing
radi oactive material in gaseous form acquired one year after the
effective date of this chapter, in the absence of a certificate
froma transferor certifying that an individual seal ed source
neets the requirenents of subsection (a), the seal ed source shal
not be put into use until such determi nations and testing have
been perforned.

(c) Each seal ed source, except those containing
radi oactive material in gaseous form used in downhol e operations
two years after the effective date of this chapter shall be
certified by the manufacturer, or other testing organization
acceptable to the departnent, as neeting the seal ed source
performance requirenents for oil well-logging as contained in the
Ameri can National Standard N43.6, "Cl assification of Seal ed
Radi oactive Sources," formerly N542, ANSI/NBS 126.

(d) Certification docunents shall be maintained for
i nspection by the departnment for three years. |f the source is
abandoned downhol e, the certificati on documents shall be
mai ntai ned until the department authorizes disposition.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)
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811-45-218 Labeling. (a) Each source, source holder, or
| oggi ng tool containing radioactive material shall bear a durable,
| egible, and clearly visible marking or | abel, which has, as a
m ni mum the standard radiation caution synbol, w thout the
conventional color requirenent, and the follow ng wording:

DANGER ( OR CAUTI ON)
RADI OACTI VE

This | abeling shall be on the smallest conponent transported as a
separate piece of equiprent.

(b) Each transport container shall have permanently
attached to it a durable, legible, and clearly visible | abel which
has, as a mininmum the standard radiation caution symnmbol and the
fol |l owi ng wordi ng:

DANGER ( OR CAUTI ON)
RADI OACTI VE
NOTI FY CI VI L AUTHORI TI ES [ OR NAME OF COVPANY]

[Eff 11/12/99] (Auth: HRS §§321-10, 321-11, 321-71) (Inp: HRS
§§321-1, 321-11(21), 321-71)

811-45-219 |Inspection and nmi ntenance. (a) Each licensee
shall conduct, at intervals not to exceed six nonths, a program of
i nspection and nai nt enance of source hol ders, |ogging tools,
source handling tools, storage containers, transport containers,
and injection tools to assure proper |abeling and physica
condition. Records of inspection and nmaintenance shall be
mai nt ai ned for inspection by the departnment for three years.

(b) If any inspection conducted pursuant to subsection (a)
reveal s damage to | abeling or conponents critical to radiation
safety, the device shall be renmpved from service until repairs
have been nade.

(c) If a sealed source is stuck in the source hol der, the
licensee shall not perform any operation, such as drilling,
cutting, or chiseling, on the source holder unless the licensee is
specifically approved by the departnent.

(d) The repair, opening, or nodification of any seal ed
source shall be perforned only by persons specifically authorized
to do so by the departnment. [Eff 11/12/99] (Auth: HRS §8321-10,
321-11, 321-71) (lnp: HRS 8§8321-1, 321-11(21), 321-71)

§11-45-220 Reserved.

811-45-221 Training requirenents. (a) No |icensee shal
permit any individual to act as a | ogging supervisor as defined in
this chapter until such individual has:

(D Recei ved, in a course recogni zed by the departnent,
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instruction in the subjects outlined in Appendi x A of
this subchapter and denonstrated an understandi ng
t her eof ;

(2) Read and received instruction in the requirenents
contained in this subchapter and the applicable
requi renents of this chapter, |icense conditions, and
the licensee's operating and emergency procedures, and
denonstrat ed an understandi ng thereof; and

(3) Denonstrated conpetence to use sources of radiation

rel ated handling tools, and radiation survey
i nstruments which shall be used on the job

(b) No licensee shall pernmit any individual to assist in
the handli ng of sources of radiation until such individual has:

(D Read or received instruction in the |icensee's

operating and energency procedures and denonstrated an
under st andi ng t hereof; and

(2) Denonstrated conpetence to use, under the persona

supervi sion of the |ogging supervisor, the sources of
radi ation, related handling tools, and radiation
survey instruments which shall be used on the job

(c) The licensee shall maintain enployee training records
for inspection by the department for three years.

(d) The exhibit at the end of chapter 11-45 entitl ed,
"Appendi x A of Subchapter 13, Subjects to be Included in Training
Courses for Logging Supervisors (2/2/93)", is made a part of this
section. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
(Imp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-222 C(Operating and energency procedures. The
licensee's operating and enmergency procedures shall include
instructions in at |east the follow ng:

(D Handl i ng and use of sources of radiation to be

enpl oyed so that no individual is likely to be exposed
to radiation doses in excess of the standards
established in subchapter 4;

(2) Met hods and occasi ons for conducting radiation
surveys;

(3) Met hods and occasi ons for |ocking and securing sources
of radiation;

(4) Per sonnel nonitoring and the use of personne
noni tori ng equi pnent;

(5) Transportation to tenporary jobsites and field
stations, including the packagi ng and pl aci ng of
sources of radiation in vehicles, placarding of
vehicl es, and securing sources of radiation during
transportation;

(6) M ni m zi ng exposure of individuals in the event of an
acci dent;

(7) Procedure for notifying proper personnel in the event
of an accident;

(8) Mai nt enance of records;

(9) Use, inspection and mai ntenance of source hol ders,
| oggi ng tools, source handling tools, storage
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contai ners, transport containers, and injection tools;

(10) Procedure to be followed in the event a seal ed source
i s | odged downhol e;

(11) Procedures to be used for picking up, receiving, and
openi ng packages containing radi oactive materi al

(12) For the use of tracers, decontam nation of the
envi ronnent, equi pnent, and personnel

(13) Maintenance of records generated by | oggi ng personne
at tenporary jobsites;

(14) Notifying proper persons in the event of an accident;
and

(15) Actions to be taken if a seal ed source is ruptured,
i ncludi ng actions to prevent the spread of
contami nation and m nimze inhalation and ingestion of
radi oactive material and actions to obtain suitable
radi ati on survey instrunents as required by section
11-45-213. [Eff 11/12/99] (Auth: HRS 8§8321-10, 321-
11, 321-71) (lnmp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-223 Personnel nonitoring. (a) No licensee shal
permit any individual to act as a | ogging supervisor or to assist
in the handling of sources of radiation unless each such
i ndi vidual wears either a film badge or a thernol un nescent
dosi neter (TLD). Each film badge or TLD shall be assigned to and
worn by only one individual. Filmbadges shall be replaced at
| east monthly and TLDs replaced at |east quarterly. After
repl acenent, each film badge or TLD shall be pronptly processed.

(b) Per sonnel nonitoring records shall be nmintained for
i nspection by the department for three years.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-224 Security. During each |ogging or tracer
application, the |ogging supervisor or other designated enpl oyee
shall maintain direct surveillance of the operation to protect
agai nst unaut hori zed or unnecessary entry into a restricted area,
as defined in this chapter. [Eff 11/12/99] (Auth: HRS 88321-10,
321-11, 321-71) (lnp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-225 Handling tools. The licensee shall provide and
require the use of tools that shall assure renote handling of
seal ed sources other than | owactivity calibration sources.
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-226 Subsurface tracer studies. (a) Protective
gl oves and ot her appropriate protective clothing and equi pnment
shall be used by all personnel handling radioactive tracer
material. Precautions shall be taken to avoid ingestion or
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i nhal ati on of radioactive materi al

(b) No |icensee shall cause the injection of radioactive
material into potable aquifers. [Eff 11/12/99] (Auth: HRS
§8321-10, 321-11, 321-71) (Inmp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-227 Particle accelerators. No |icensee shall permt
above-ground testing of particle accelerators, designed for use in
wel | -1 ogging, which results in the production of radiation, except
in areas or facilities so controlled or shielded that the
requi renents of subchapter 4, as applicable, are net.

[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-228 Radiation surveys. (a) Radiation surveys or
cal cul ati ons shall be made and recorded for each area where
radi oactive materials are used and stored.

(b) Radi ati on surveys shall be nmade and recorded for the
radi ation levels in occupied positions and on the exterior of each
vehicle used to transport radioactive material. Such surveys
shal | include each source of radiation or comnbination of sources
to be transported in the vehicle.

(c) If the seal ed source assenbly is renmoved fromthe
| oggi ng tool before departing the jobsite, the |ogging too
detector shall be energized, or a survey neter used, to assure
that the logging tool is free of contam nation

(d) Radi ati on surveys shall be made and recorded at the
jobsite or well-head for each tracer operation. These surveys
shal | include neasurenments of radiation |evels before and after
t he operation.

(e) Records required pursuant to subsections (a) through
(d) shall include the dates, the identification of individual(s)
maki ng the survey, the identification of survey instrunment(s)
used, and an exact description of the |ocation of the survey.
Records of these surveys shall be nmaintained for inspection by the
department for three years. [Eff 11/12/99] (Auth: HRS 88321-10,
321-11, 321-71) (lnp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-229 Docunments and records required at field
stations. Each |icensee shall maintain, for inspection by the
departnent, the foll owi ng docunents and records for the specific
devi ces and sources used at the field station
(D Li cense;
(2) Operating and energency procedures;
(3) Chapter 11-45;
(4) Records of the |atest survey instrunment calibrations
pursuant to section 11-45-213;

(5) Records of the latest |leak test results pursuant to
section 11-45-214;

(6) Records of quarterly inventories required pursuant to
section 11-45-215;
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(7) Utilization records required pursuant to section 11-
45-216;

(8) Records of inspection and mai ntenance required
pursuant to section 11-45-219;

(9) Survey records required pursuant to section 11-45-228;
and

(10) Training records required pursuant to section 11-45-
221. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11
321-71) (Inp: HRS 88321-1, 321-11(21), 321-71)

811-45-230 Docunents and records required at tenporary
jobsites. Each licensee conducting operations at a tenporary
jobsite shall have the followi ng docunents and records avail able
at that site for inspection by the departnent:

(D Operating and energency procedures;

(2) Survey records required pursuant to section 11-45-228

for the period of operation at the site;

(3) Evi dence of current calibration for the radiation

survey instruments in use at the site;

(4) Copy of license; and

(5) Shi ppi ng papers for the transportati on of radioactive

material. [Eff 11/12/99] (Auth: HRS 8§8321-10, 321-
11, 321-71) (lnmp: HRS §8321-1, 321-11(21), 321-71)

811-45-231 Notification of incidents, abandonment, and | ost
sources. (a) Notification of incidents and sources |ost in other
t han downhol e | oggi ng operations shall be made in accordance with
appropriate provisions of subchapter 4.

(b) Whenever a seal ed source or device containing
radi oactive material is |odged downhole, the licensee shall

(D Monitor at the surface for the presence of radioactive

contamination with a radiation survey instrument or
| oggi ng tool during |ogging tool recovery operations;
and

(2) Notify the departnent inmediately by tel ephone and

subsequently, within thirty days, by confirnmatory
letter if the licensee knows or has reason to believe
that a seal ed source has been ruptured. This letter
shall identify the well or other |ocation, describe
the magni tude and extent of the escape of radioactive
mat eri al, assess the consequences of the rupture, and
explain efforts planned or being taken to mitigate

t hese consequences.

(c) When it beconmes apparent that efforts to recover the
radi oactive source shall not be successful, the |icensee shal

(D Advi se the wel | -operator of an appropriate method of

abandonnent, which shall include:

(A The immobilization and sealing in place of the
radi oactive source with a cenent plug,

(B) The setting of a whipstock or other deflection
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mat er i

(2)

(3)

(d)

a

per manent

shal | :

(1)
(2)

(e)

is
p

devi ce, and
(O The mounting of a permanent identification
pl aque at the surface of the well, containing
the appropriate information required by
subsection (d);
Notify the departnent by tel ephone, giving the
ci rcunstances of the | oss, and request approval of the
proposed abandonnment procedures; and
File a witten report with the departnment within
thirty days of the abandonment. The |icensee shal
send a copy of the report to the agency who issued
permts or otherw se approved of the drilling
operation. The report shall contain the follow ng
i nformati on:
(A Dat e of occurrence;
(B) A description of the well |ogging source
i nvol ved, including the radionuclide and its
quantity, chemical, and physical form
(O Surface location and identification of the well
(D) Results of efforts to inmobilize and seal the
source in place;
(E) A brief description of the attenpted recovery
effort;
F) Depth of the source;
C) Depth of the top of the cenent plug;
H) Depth of the well;
1) Any other information, such as a warning
statenment, contained on the permanent
i dentification plaque; and
(J) The nanes of state agencies receiving a copy of
this report.
Whenever a seal ed source containing radi oactive
abandoned downhol e, the |icensee shall provide a
aque for posting the well or well-bore. This plaque

Be constructed of long-lasting material, such as

stai nl ess steel or nonel; and

Contain the followi ng information engraved on its

face:

(A The word " CAUTI ON';

(B) The radi ation synbol wi thout the conventiona
col or requirenent;

(O The date of abandonment;

(D) The nane of the well-operator or well-owner;

(E) The well nanme and well identification nunmber(s)
or other designation;

(F) The seal ed source(s) by radionuclide and
activity;

(G The source depth and the depth to the top of the
pl ug; and

(H) An appropriate warning, depending on the
speci fic circunstances of each abandonnent.

The licensee shall inmediately notify the departnent

by tel ephone and subsequently by confirmng letter if the |licensee
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knows or has reason to believe that radioactive nmaterial has been
lost in or to an underground potable aquifer. Such notice shal
designate the well |ocation and shall describe the nagnitude and
extent of loss of radioactive naterial, assess the consequences of
such | oss, and explain efforts planned or being taken to mitigate
t hese consequences. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11
321-71) (Inp: HRS 88321-1, 321-11(21), 321-71)

SUBCHAPTER 14
THERAPEUTI C RADI ATI ON MACHI NES

811-45-232 Purpose and scope. This subchapter establishes
requi renents for the use of therapeutic radiation machi nes. The
requi renents of this subchapter are in addition to, and not in
substitution for, other applicable requirements of this chapter
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71) (Ilnmp: HRS
§8321-1, 321-11(21), 321-71)

811-45-233 Ceneral adninistrative requirenents for
facilities using therapeutic radiation nachines. (a) The
Iicensee shall be responsible for directing the operation of the
t herapeutic radiati on machine. The licensee or the |licensee's
agent shall ensure that the requirenments of this subchapter are
nmet in the operation of the therapeutic radiation machine(s).

(b) A therapeutic radi ati on machi ne whi ch does not neet
the provisions of this subchapter shall not be used for
irradi ati on of patients.

(c) The licensee for any therapeutic radiation machi ne
subj ect to section 11-45-236 or section 11-45-238 shall require
the authorized user to be a physician who:

(D Is certified in:

(A Radi ol ogy or therapeutic radiology by the
Ameri can Board of Radiol ogy; or

(B) Radi ati on oncol ogy by the American Osteopathic
Board of Radiol ogy; or

(O Radi ol ogy, with specialization in radiotherapy,
as a British "Fellow of the Faculty of
Radi ol ogy" or "Fellow of the Royal College of
Radi ol ogy"; or

(D) Ther apeutic radi ol ogy by the Canadi an Roya
Col | ege of Physicians and Surgeons; or

(2) Is in the active practice of therapeutic radiol ogy,

and has conpl eted two hundred hours of instruction in

basi c radi ati on techni ques applicable to the use of an

external beamradiation therapy unit, five hundred

hours of supervised work experience, and a m ni mum of

three years of supervised clinical experience.

(A To satisfy the requirenment for instruction, the
cl assroom and | aboratory training shall include:

(i) Radiation physics and instrunmentation;

(ii) Radiation protection;
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(iii) Mathematics pertaining to the use and
nmeasur enent of radioactivity; and

(iv) Radiation biology.

(B) To satisfy the requirenment for supervised work
experience, training shall be under the

supervi sion of an authorized user and shal

i ncl ude:

(i) Review of the full calibration
measurenents and periodic quality
assurance checks;

(ii) Preparing treatment plans and cal cul ating
treatment times;

(iii) Using admnistrative controls to prevent
m sadm ni strations;

(iv) Inplenmenting energency procedures to be
followed in the event of the abnornal
operation of a external beam radiation
therapy unit or console; and

(v) Checking and using radiation survey
met ers.

(O To satisfy the requirenent for a period of
supervi sed clinical experience, training shal

i nclude one year in a formal training program

approved by the Residency Review Comittee for

Radi ol ogy of the Accreditation Council for

Graduat e Medical Education or the Committee on

Post doctoral Training of the Anerican

Ost eopat hi ¢ Associ ation and an additional two

years of clinical experience in therapeutic

radi ol ogy under the supervision of an authorized
user. The supervised clinical experience shal

i ncl ude:

(i) Examning individuals and reviewing their
case histories to deternine their
suitability for external beam radiation
therapy treatnent, and any
limtations/contraindications;

(ii) Selecting proper dose and howit is to be
adni ni st ered;

(iii) Calculating the external beamradiation
t herapy doses and col |l aborating with the
authorized user in the review of patients
progress and consi deration of the need to
nodi fy originally prescribed doses as
warranted by patients' reaction to
radi ati on; and

(iv) Post-adninistration followup and revi ew
of case histories.

(3) Not wi t hst andi ng the requirements of subparagraphs (A)
and (B), the licensee for any therapeutic radiation
machi ne | ess than five hundred kil ovolts may al so
submit the training of the prospective authorized user
physi ci an for departnment review on a case-by-case
basi s.
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(4) A physician shall not act as an authorized user for
any therapeutic radiation machine until such tine as
sai d physician's training has been revi emwed and
approved by the departnent.

(d) The licensee for any photon therapy systens (five
hundred kil ovolts and above) and el ectron therapy systens (five
hundred kil o electron volts and above) shall utilize the services
of a qualified nmedical physicist in radiation therapy.

(e) I ndi vi dual s operating a therapeutic radiation nmachine
and practicing radiation therapy technol ogy shall be |icensed
under chapter 11-44.

(f) Witten safety procedures shall be devel oped by a
qual i fied medi cal physicist and shall be available at the contro
area of a therapeutic radiation nachine, including any
restrictions required for the safe operation of the particular
t herapeutic radiati on machine. The operator shall be able to
denonstrate famliarity with these rules.

(9) I ndi vidual s shall not be exposed to the useful beam
except for nedical therapy purposes and unl ess such exposure has
been ordered in witing by a licensed practitioner of the healing
arts facility. This provision specifically prohibits deliberate
exposure of an individual for training, denmonstration or other
non- heal i ng arts purposes.

(h) Not wi t hst andi ng the provisions of subsection (c), a
licensee may permit any physician to act as a visiting authorized
user for up to sixty days per cal endar year under the follow ng
condi tions:

(D The visiting authorized user has the prior witten
perm ssion of the licensee's managenent and, if the
use occurs on behalf of an institution, the
institution's radiation safety commttee; and

(2) The visiting authorized user neets the requirenents
established for authorized user(s) in subsection (c).

(i) Al'l individuals associated with the operation of a
t herapeutic radi ati on machi ne shall be instructed in and shal
conply with the provisions of the |icensee's quality nanagenent
program

(J) The licensee shall maintain the follow ng information
in a separate file or package for each therapeutic radiation
machi ne:

(D Report of acceptance testing;

(2) Records of all surveys, calibrations, and periodic
qual ity assurance checks of the therapeutic radiation
machi ne required by this subchapter, as well as the
name(s) of person(s) who performed such activities;

(3) Records of major nmintenance and/or nodifications
performed on the therapeutic radiation machine after
the effective date of this chapter, as well as the
name(s) of person(s) who performed such services;

(4) Si gnature of person authorizing the return of
t herapeutic radiati on machine to clinical use after
service, repair, or upgrade. [Eff 11/12/99] (Auth:
HRS §8§321-10, 321-11, 321-71) (lmp: HRS §8321-1,
321-11(21), 321-71)
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811-45-234 Ceneral technical requirements for facilities

usi ng therapeutic radiation machines. (a) Protection surveys.
(D The licensee shall ensure that radiation protection
surveys of all new facilities, and existing facilities
not previously surveyed are perforned with an operable
radi ati on measurenent survey instrument calibrated in
accordance with this subchapter. The radiation
protection survey shall be performed by, or under the
direction of, a qualified nedical physicist and shal
verify that, with the therapeutic radiation machine in
a "BEAM ON' condition, with the largest clinically
available treatnment field and with a scattering
phantomin the useful beam of radiation
(A Radi ation levels in restricted areas are not
likely to cause personnel exposures in excess of
the limts specified in subchapter 4; and

(B) Radi ation levels in unrestricted areas do not
exceed the linmts specified in subchapter 4.

(2) In addition to the requirenments of paragraph (1), a
radi ati on protection survey shall also be perforned
bef ore any subsequent nedi cal use and:

(A After nmaking any change in the treatnment room
shi el di ng;

(B) After making any change in the location of the
t herapeutic radiati on machine within the
treatment room

(O After relocating the therapeutic radiation
machi ne; or

(D) Bef ore using the therapeutic radiation machine
in a manner that could result in increased
radi ation levels in areas outside the externa
beam radi ati on therapy treatnent room

(3) The survey record shall indicate all instances where
the facility, in the opinion of the qualified nmedica
physicist, is in violation of applicable chapters.

The survey record shall also include the date of the
nmeasurenents, the reason the survey is required, the
manuf acturer's nanme, nodel nunber and serial nunber of
the therapeutic radiation machi ne, the instrunment(s)
used to nmeasure radiation levels, a plan of the areas
surroundi ng the treatnment roomthat were surveyed, the
nmeasured dose rate at several points in each area
expressed in mllirens (mcrosieverts) per hour, the
cal cul at ed maxi mum | evel of radiation over a period of
one week for each restricted and unrestricted area,
and the signature of the individual responsible for
conducting the survey;

(4) If the results of the surveys required by subsection
(a) indicate any radiation levels in excess of the
respective limt specified in paragraph (1), the
licensee shall lock the control in the "OFF" position
and not use the unit;

(A Except as nmmy be necessary to repair, replace,
or test the therapeutic radiation machine, the
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t herapeutic radi ati on machi ne shielding, or the
treatment room shiel ding; or

(B) Until the licensee has received a specific
exenption fromthe departnent.

If the survey required by subsection (a) indicates

that an individual in an unrestricted area nay be exposed to

| evel s of

radi ati on greater than those permtted by subchapter 4,

bef ore begi nning the treatnment programthe |icensee shall

(1)

(2)

(3)

(d)

Either equip the unit with beamdirection interl ocks
or add additional radiation shielding to ensure
conpliance with subchapter 4;

Perform the survey required by subsection (a); and
Include in the report required by subsection (d), the
results of the initial survey, a description of the
nodi fication nade to conply with paragraph (1), and
the results of the second survey.

Dosi metry equi pnent .

The |icensee shall have a calibrated dosinetry system
avail abl e for use. The system shall have been
calibrated for Cobalt-60 by the National Institute of
St andards and Technol ogy or by an Anmerican Associ ation
of Physicists in Medicine Accredited Dosinetry
Calibration Laboratory. The calibration shall have
been perfornmed within the previous twenty-four nonths
and after any servicing that may have affected system
cal i bration;

The licensee shall have avail able for use a dosinetry
system for quality assurance check neasurenments. To
nmeet this requirenent, the system nay be conpared with
a systemthat has been calibrated in accordance with
paragraph (1). This conparison shall have been
performed within the previous twelve nonths (six
months if the dosinmetry systemis an ionization
chanber) and after each servicing that may have
affected systemcalibration. The quality assurance
check system may be the sane system used to neet the
requi renent in paragraph (1);

The licensee shall maintain a record of each dosinetry
system cal i bration, interconparison, and conparison
for the duration of the license. For each
calibration, interconparison, or conparison, the
record shall include the date, the nodel nunbers and
serial nunbers of the instruments that were
calibrated, interconpared, or conpared as required by
par agraphs (1) and (2), the correction factors that
were determ ned, the names of the individuals who
performed the calibration, interconparison, or

conpari son, and evidence that the interconparison was
performed by, or under the direct supervision of, a
qual i fied medi cal physicist.

The licensee for any therapeutic radiati on machi ne

subj ect to section 11-45-236 or section 11-45-238 shall furnish a
copy of the records required in subsections (a) and (b) to the
departrment within thirty days followi ng conpletion of the action
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that initiated the record requirenent. [Eff 11/12/99] (Auth:
HRS §8321-10, 321-11, 321-71) (lnmp: HRS §8321-1, 321-11(21),
321-71)

811-45-235 Quality managenent program (a) Each applicant
or licensee subject to section 11-45-236 or section 11-45-238
shall establish and nmaintain a witten quality managenment program
to provide high confidence that radiation shall be administered as
directed by the authorized user. The quality managenment program
shall include witten policies and procedures to neet the
foll owi ng specific objectives:

(D Before adm nistration, a witten directive is prepared
for any external beamradi ati on therapy dose;

(A Notwi t hstandi ng this paragraph, a witten
revision to an existing witten directive nmay be
made provided that the revision is dated and
signed by an authorized user before the
admi ni stration of the external beamradiation
t herapy dose or the next external beamradiation
therapy fractional dose;

(B) Not wi t hstandi ng this paragraph, if, because of
the patient's condition, a delay in order to
provide a witten revision to an existing
written directive would jeopardize the patient's
health, an oral revision to an existing witten
directive shall be acceptable, provided that the
oral revision is docunented i mediately in the
patient's record and a revised witten directive
is signed by an authorized user within forty-
ei ght hours of the oral revision;

(O Not wi t hstandi ng this paragraph, if, because of
the emergent nature of the patient's condition,
a delay in order to provide a witten directive
woul d jeopardi ze the patient's health, an ora
directive shall be acceptable, provided that the
i nformati on contained in the oral directive is
docunented i medi ately in the patient's record
and a witten directive is prepared and signed
by an authorized user within twenty-four hours
of the oral directive.

(2) Before the adm nistration of each course of radiation
treatments, the patient's identity is verified, by
nore than one nethod, as the individual named in the
witten directive;

(3) Ext ernal beam radi ation therapy final plans of
treatnment and rel ated cal cul ations are in accordance
with the respective witten directives;

(4) Each adm nistration is in accordance with the witten
directive; and

(5) Any uni ntended deviation fromthe witten directive is
i dentified and eval uated, and appropriate action is
t aken.

(c) Devel opnent of quality management program
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(D Each application for a license subject to section 11-
45- 236 or section 11-45-238 shall develop a quality
managenment program as part of the application required

by subchapter 2. The licensee shall inplenent the
program upon i ssuance of a license by the departnent;
(2) Each existing licensee subject to sections 11-45-236

and 11-45-238 shall, within thirty days of the
effective date of this chapter, submit to the
departnment a witten certification that a quality
managenent program has been i npl ement ed.

(d) As a part of the quality nanagenent program the

i censee shall:

(D Devel op procedures for, and conduct a review of, the
qual ity managenment program including, since the |ast
review, an evaluation of a representative sanple of
patient administrations, all recordable events, and
all msadninistrations to verify conpliance with al
aspects of the quality managenment program

(2) Conducted these reviews at intervals not to exceed
twel ve nont hs;

(3) Eval uate each of these reviews to determine the
ef fectiveness of the quality managenent program and,
if required, nmake nodifications to neet the
requi renents of subsection (b); and

(4) Mai ntai n records of each review, including the
eval uations and findings of the review

(e) The licensee shall evaluate and respond, within thirty

days after discovery of the recordable event, to each recordabl e
event by:

(D Assenbling the rel evant facts including the cause;

(2) Identifying what, if any, corrective action is
required to prevent recurrence; and

(3) Retaining a record, in an auditable form of the
rel evant facts and what corrective action, if any, was
t aken.

(f) The licensee shall retain:

Each written directive; and

(2) A record of each adm ni stered radiation dose, in an
audi table form

(9) The licensee may make nodifications to the quality

managenment programto increase the program s efficiency provided
the programi s effectiveness is not decreased.

(h) The |icensee shall evaluate each m sadm nistration and

shall take the followi ng actions in response to a
m sadm ni strati on:

(D Notify the departnent by tel ephone no |ater than the
next cal endar day after discovery of the
m sadm ni strati on;

(2) Submit a witten report to the departnment within
fifteen days after discovery of the m sadninistration.
The witten report shall include: the licensee's nane;
the prescribing physician's nanme; a brief description
of the event; why the event occurred; the effect on
the patient; what inprovenments are needed to
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prevent recurrence; actions taken to prevent
recurrence; whether the licensee notified the patient
or the patient's responsible relative or guardian
(this person shall subsequently be referred to as "the
patient"), and if not, why not, and if the patient was
notified, what information was provided to the
patient. The report shall not include the patient's
nane or other information that could lead to

i dentification of the patient;

(3) Notify the referring physician and also notify the
patient of the m sadministration no |ater than twenty-
four hours after its discovery, unless the referring
physi ci an personally informs the |icensee either that
he/ she shall informthe patient or that, based on
medi cal judgnment, telling the patient would be
harmful. The licensee is not required to notify the
patient without first consulting the referring
physician. |f the referring physician or patient
cannot be reached within twenty-four hours, the
licensee shall notify the patient as soon as possible
thereafter. The licensee shall not delay any
appropriate nmedical care for the patient, including
any necessary renedial care as a result of the
m sadm ni stration, because of any delay in
notification;

(4) Retain a record of each m sadministration. The record
shal |l contain the names of all individuals involved
(including the prescribing physician, allied health
personnel, the patient, and the patient's referring
physician), the patient's social security nunber or
i dentification nunber if one has been assigned, a
bri ef description of the event, why it occurred, the
effect on the patient, what inprovenents are needed to
prevent recurrence, and the actions taken to prevent
recurrence; and

(5) If the patient was notified, furnish, within fifteen
days after discovery of the m sadmnistration, a
written report to the patient by sending either a copy
of the report that was subnitted to the departnent, or
a brief description of both the event and the
consequences as they nmay effect the patient, provided
a statenent is included that the report submtted to
the departnent can be obtained fromthe |icensee;

(i) Aside fromthe notification requirenment, nothing in
subsection (h) affects any rights or duties of |icensees and
physicians in relation to each other, patients, or the patient's
responsi ble relatives or guardians. [Eff 11/12/99] (Auth: HRS
§8321-10, 321-11, 321-71) (Inp: HRS 8§8321-1, 321-11(21), 321-71)

811-45-236 Therapeutic radiation nachines of |less than five
hundred kil ovolts.
(a) When the x-ray tube is operated at its maxi mum rated
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tube current for the maxi mumkilovolts, the | eakage air kerma rate
shall not exceed the value specified at the distance specified for
that classification of therapeutic radiation nmachine:

(D Five to fifty kilovolt systens: The |eakage air kerma
rate neasured at any position five centineters from
t he tube housi ng assenbly shall not exceed one hundred
milirad (one milligray) in any one hour

(2) Greater than fifty and |l ess than five hundred kil ovolt
systenms: The | eakage air kerma rate neasured at a
di stance of one neter fromthe source in any direction
shall not exceed one rad (one centigray) in any one
hour. This air kernma rate measurenent may be averaged
over areas no larger than one hundred square
centimeters. In addition, the air kernma rate at a
di stance of five centimeters fromthe surface of the
tube housi ng assenbly shall not exceed thirty rad
(thirty centigray) per hour.

(b) Per manent beam |initing devices: Permanent di aphragns
or cones used for limting the useful beam shall provide at |east
the sane degree of attenuation as required for the tube housing
assenbl y.

(c) Adj ustabl e or rempovable beam|liniting devices:

(D All adjustable or rempvable beamliniting devices,

di aphragnms, cones or blocks shall not transmt nore
than five percent of the useful beam for the npst
penetrati ng beam used,;

(2) When adjustable beamlinmting devices are used, the
position and shape of the radiation field shall be
i ndicated by a |ight beam

(d) The filter system shall be so designed that:

(D Filters can not be accidentally displaced at any
possi bl e tube orientation;

(2) For equi pnent installed after the effective date of
this chapter, an interlock system prevents irradiation
if the proper filter is not in place;

(3) The air kernma rate escaping fromthe filter slot shal
not exceed one rad (one centigray) per hour at one
nmet er under any operating conditions; and

(4) Each filter shall be marked as to its nmaterial of
construction and its thickness.

(e) Tube i mmobi lizati on:

(D The x-ray tube shall be so nounted that it can not
accidentally turn or slide with respect to the housing
aperture; and

(2) The tube housi ng assenbly shall be capabl e of being
i mobilized for stationary portal treatnents.

(f) The tube housing assenbly shall be so marked that it
is possible to determne the | ocation of the source to within five
mllinmeters, and such marking shall be readily accessible for use
during calibration procedures.

(9) Cont act therapy tube housing assenblies shall have a
renmovabl e shield of material, equivalent in attenuation to 0.5
mllineters of |ead at one hundred kil ovolts, which can be
positioned over the entire useful beamexit port during periods
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when the beamis not in use.

(h)
provi ded to
i nterval .

(1)

(2)

(3)

(4)

(7)

(i)
requi red by

(1)

(2)
(3)
(4)
(5)

(6)

(i)
t ube:

(1)
(2)
(3)
(k)

of deternm ni
of reproduci
thereafter.

(1)

A suitable irradiation control device shall be
termnate the irradiation after a pre-set tine

A timer which has a display shall be provided at the
treatment control panel. The timer shall have a
pre-set time selector and an el apsed tinme indicator
The tinmer shall be a curulative timer which activates
with an indication of "BEAMON' and retains its
reading after irradiation is interrupted or
termnated. After irradiation is term nated and
before irradiation can be reinitiated, it shall be
necessary to reset the elapsed tine indicator

The tiner shall terminate irradiation when a
pre-selected tine has el apsed, if any dose nonitoring
system present has not previously term nated

i rradiation;

The tinmer shall permt accurate pre-setting and
deternination of exposure tines as short as one
second;

The tinmer shall not permit an exposure if set at zero;
The tinmer shall not activate until the shutter is
opened when irradiation is controlled by a shutter
mechani sm unl ess calibration includes a tiner error
correction to conpensate for nmechanical |ag; and

Timer shall be accurate to within one percent of the
sel ected val ue or one second, whichever is greater
The control panel, in addition to the displays

ot her provisions in this section, shall have:

An indication of whether electrical power is available
at the control panel and if activation of the x-ray
tube is possible;

An indication of whether x-rays are being produced;
Means for indicating x-ray tube potential and current;
The nmeans for term nating an exposure at any tine;

A | ocki ng device which shall prevent unauthorized use
of the therapeutic radiation machine; and

For therapeutic radiation machi nes manufactured after
the effective date of this chapter, a positive display
of specific filter(s) in the beam

When a control panel may energize nore than one x-ray

It shall be possible to activate only one x-ray tube
at any tine;

There shall be an indication at the control pane

i dentifying which x-ray tube is activated; and

There shall be an indication at the tube housing
assenbly when that tube is energized.

Target-to-skin distance (TSD): There shall be a neans
ng the central axis TSD to within one centineter and
ng this measurenent to within two nmillinmeters

Unless it is possible to bring the x-ray output to the

prescri bed exposure paranmeters within five seconds after the x-ray
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"ON' switch is energized, the beam shall be attenuated by a
shutter having a | ead equival ency not |less than that of the tube

housi ng assenbly. 1In addition, after the unit is at operating
paraneters, the shutter shall be controlled electrically by the
operator fromthe control panel. An indication of shutter

position shall appear at the control panel

(m Each therapeutic radiation machi ne equi pped with a
berylliumor other lowfiltration wi ndow shall be clearly |abeled
as such upon the tube housing assenbly and shall be provided with
a permanent warni ng device on the control panel that is activated
when no additional filtration is present, to indicate that the
dose rate is very high.

(n) Facility design requirenments for therapeutic radiation
machi nes capabl e of operating in the range fifty kilovolts to five
hundred kilovolts: |In addition to shielding adequate to neet
requi renents of section 11-45-241, the treatnent room shall neet
the foll owi ng design requirenents:

(D Provi sion shall be nade for continuous two-way aura
comuni cation between the patient and the operator at
the control panel

(2) Provi sion shall be nade to permt continuous
observation of the patient during irradiation and the
vi ewi ng system shall be so |ocated that the operator
can observe the patient fromthe control panel. The
t herapeutic radi ati on machi ne shall not be used for
patient irradiation unless at |east one view ng system
i s operational

(0) Treatment roons which contain a therapeutic radiation
machi ne capabl e of operating above one hundred fifty kilovolts
shall neet the follow ng additional requirenents:

(D All protective barriers shall be fixed except for

entrance doors or beaminterceptors;

(2) The control panel shall be |ocated outside the
treatment roomor in a totally enclosed booth, which
has a ceiling, inside the room

(3) Interlocks shall be provided such that all entrance
doors, including doors to any interior booths, shal
be cl osed before treatnment can be initiated or
continued. |If the radiation beamis interrupted by
any door opening, it shall not be possible to restore
the machine to operation wthout closing the door and
reinitiating irradiation by manual action at the
control panel; and

(4) When any door referred to in paragraph (3) is opened
while the x-ray tube is activated, the air kerma rate
at a distance of one meter fromthe source shall be
reduced to | ess than one hundred millirad (one
mlligray) per hour.

(p) Full calibration neasurenents:

(D Full calibration of a therapeutic radiation machi ne
subj ect to section 11-45-236 shall be perfornmed by, or
under the direct supervision of, a qualified nmedica
physi ci st :

(A Before the first nedical use follow ng
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(2)

(3)

(2)

installation or reinstallation of the

t herapeutic radi ati on nachi ne;

(B) At intervals not exceeding one year; and
(O Bef ore nedi cal use under the follow ng

condi tions:

(i) Whenever quality assurance check
nmeasurenments indicate that the radiation
output differs by nore than five percent
fromthe val ue obtained at the |ast ful
calibration and the difference cannot be
easily discerned; and

(ii) Fol | owi ng any conponent replacenment, ngjor
repair, or nodification of conmponents that
could significantly affect the
characteristics of the radiati on beam

(D) Not wi t hst andi ng the requirenments of subparagraph

(O:

(i) Full calibration of therapeutic radiation
machi nes with nmulti-energy capabilities is
required only for those nodes and/or
energies that are not within their
accept abl e range; and

(ii) If the repair, replacenent or nodification
does not affect all energies, ful
calibration shall be performed on the
affected energy that is in nost frequent
clinical use at the facility. The
remai ni ng energi es may be validated with
qual ity assurance check procedures agai nst
the criteria in clause (i).

To satisfy the requirenment of paragraph (1), ful
calibration shall include all neasurenents recomended
for annual calibration by NCRP Report 69, "Dosinetry
of X-Ray and Gamma Ray Beans for Radiation Therapy in
the Energy Range 10 keV to 50 MeV" (1981).

The licensee shall maintain a record of each
calibration for the duration of the license. The
record shall include the date of the calibration, the
manuf acturer's nanme, nodel nunber, and serial numnber
for both the therapeutic radiation nachine and the
x-ray tube, the nodel nunbers and serial nunbers of
the instrunents used to calibrate the therapeutic
radi ati on machi ne, and the signature of the qualified
medi cal physicist responsible for perfornming the

cal i bration.

Periodic quality assurance checks:

Periodic quality assurance checks shall be perfornmed
on therapeutic radiati on machi nes subject to this
section, which are capable of operation at greater
than fifty kilovolts.

To satisfy the requirenent of paragraph (1), quality
assurance checks shall neet the follow ng

requi renents:

(A The licensee shall performquality assurance
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checks in accordance with written procedures
established by the qualified nmedical physicist;
and

(B) The quality assurance check procedures shal
speci fy the frequency at which tests or
nmeasurenents are to be performed. The quality
assurance check procedures shall specify that
the quality assurance check shall be perforned
during the calibration specified in subsection
(p). The acceptable tolerance for each
paraneter measured in the quality assurance
check, when conpared to the value for that
paraneter determined in the calibration
speci fied in subsection (p), shall be stated.

(3) The cause for a paraneter exceeding a tolerance set by
the qualified nedical physicist shall be investigated
and corrected before the systemis used for patient
i rradiation;

(4) Whenever a quality assurance check indicates a
signi ficant change in the operating characteristics of
a system as specified in the qualified nmedica
physicist's quality assurance check procedures, the
system shall be recalibrated as required in subsection
(p);

(5) The licensee shall use the dosinetry system descri bed
in section 11-45-234(c)(2) to nmake the quality
assurance check required in paragraph (2);

(6) The |icensee shall have the qualified nmedica
physi ci st review and sign the results of each
radi ati on output quality assurance check at intervals
not to exceed one nonth;

(7) Therapeutic radi ati on machi nes subject to this section
shall have safety quality assurance checks of each
external beamradiation therapy facility perforned at
intervals not to exceed one nonth;

(8) To satisfy the requirenent of paragraph (7), safety
qual ity assurance checks shall ensure proper operation
of :

(A El ectrical interlocks at each external beam
radi ati on therapy room entrance;

(B) Proper operation of the "BEAM ON' and
term nation swtches;

(O Beam condition indicator |ights on the access
door(s), control console, and in the radiation
t herapy room

(D) Vi ewi ng syst ens;

(E) Electrically operated treatnment room doors from
i nsi de and outside the treatment room

(9) The licensee shall pronptly repair any system
identified in paragraph (8) that is not operating
properly.

(10) The licensee shall maintain a record of each quality
assurance check required by paragraphs (1) and (7) for
three years. The record shall include the date of the
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qual ity assurance check, the manufacturer's nane,
nodel numnber, and serial nunber for the therapeutic
radi ati on machi ne, the manufacturer's name, node
nunber and serial nunmber of the instrunent(s) used to
nmeasure the radiation output of the therapeutic

radi ati on machi ne, and the signature of the individua
who perfornmed the periodic quality assurance check

(r) Operating procedures:

The therapeutic radiati on machi ne shall not be used
for irradiation of patients unless the requirenments of
subsections (p) and (q) have been net;

(2) Therapeutic radiati on machi nes shall not be |eft
unattended unless it is secured pursuant to subsection
(i);

(3) When a patient shall be held in position for radiation
t herapy, mechani cal supporting or restraining devices
shal | be used;

(4) The tube housing assenbly shall not be held by an
i ndi vi dual during operation unless the assenbly is
designed to require such holding and the peak tube
potential of the system does not exceed fifty

kilovolts. In such cases, the hol der shall wear
protective gloves and apron of not less than 0.5
millimeters | ead equival ency at one hundred kil ovolts;

(5) A copy of the current operating and emergency
procedures shall be maintained at the therapeutic
radi ati on machi ne control console; and

(6) No individual other than the patient shall be in the
treatment room during exposures fromtherapeutic
radi ati on machi nes operating above one hundred fifty
kilovolts. At energies less than or equal to one
hundred fifty kilovolts, any individual, other than
the patient, in the treatnent room shall be protected
by a barrier sufficient to nmeet the requirenments of
subchapter 4.

(s) Each facility location authorized to use a therapeutic
radi ati on machine in accordance with this section shall possess
appropriately calibrated portable nonitoring equiprment. As a
m ni mum such equi pnent shall include a portable radiation
measur enent survey instrunment capable of nmeasuring dose rates over
the range one nmillirem (ten mcrosieverts) per hour to one
thousand millirens (ten nmillisieverts) per hour. The survey
i nstrument (s) shall be operable and calibrated in accordance with
section 11-45-240. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11
321-71) (Inp: HRS 88321-1, 321-11(21), 321-71)

§11-45-237 Reserved.

811-45-238 Therapeutic radiation nachines - photon therapy
systens (five hundred kil ovolts and above) and el ectron therapy
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systenms (five hundred kilo el ectron volts and above). (a) Each
facility location authorized to use a therapeutic radiation
machi ne in accordance with this section shall possess
appropriately calibrated portable nonitoring equiprment. As a

m ni mum such equi pnent shall include a portable radiation

measur enent survey instrunment capable of nmeasuring dose rates over
the range one nmillirem (ten mcrosieverts) per hour to one
thousand millirens (ten nmillisieverts) per hour. The survey

i nstrument (s) shall be operable and calibrated in accordance with
section 11-45-240.

(b) Leakage radi ati on outside the maxi num useful beamin

photon and el ectron nodes:

(D The absorbed dose rate due to | eakage radiation
(excl udi ng neutrons) at any point outside the maxinmm
si zed useful beam but within a circular plane of
radius two neters which is perpendicular to and
centered on the central axis of the useful beam at the
nom nal treatnent distance (i.e. patient plane), shal
not exceed a maxi num of 0.2 percent and an average of
0.1 percent of the absorbed dose rate on the centra
axi s of the beam at the nom nal treatnment distance.
Measurenents shall be averaged over an area not
exceedi ng one hundred square centineters at a mninmum
of sixteen points uniformy distributed in the plane;

(2) Except for the area defined in paragraph (1), the
absorbed dose rate in water (excluding that from
neutrons) at one neter fromthe el ectron path between
the source and the target or el ectron w ndow shall not
exceed 0.5 percent of the absorbed dose rate in water
on the central axis of the beam at the nonina
treatment di stance. Measurenents shall be averaged
over an area not exceedi ng one hundred square
centineters at a mnimum of sixteen points uniformy
distributed in the plane;

(3) The neutron absorbed dose rate outside the useful beam
shall be kept as |low as practicable. Measurenents of
the portion of the | eakage radiati on dose contri buted
by neutrons shall be averaged over an area not
exceedi ng ei ght hundred square centineters; and

(4) For each therapeutic radiation machine, the |icensee
shal | determ ne, or obtain fromthe manufacturer, the
| eakage radi ation existing at the positions specified
i n paragraphs (1) through (3) for the specified
operating conditions. Records on | eakage radiation
measurenments shall be nmaintained at the installation
for inspection.

(c) Leakage radi ation through beam linmiting devices:

(D Photon radi ation: All adjustable or interchangeable
beam |limting devices shall attenuate the useful beam
such that at the nom nal treatnent distance, the
maxi mum absor bed dose anywhere in the area shiel ded by
the beamlimting device(s) shall not exceed two
percent of the maxi num absorbed dose on the centra
axi s of the useful beam neasured in a ten centineters
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(2)

(3)

(2)

by ten centinmeters radiation field;

El ectron radiation: All adjustable or interchangeable

el ectron applicators shall attenuate the radiation,

i ncluding but not limted to photon radiation

generated by electrons incident on the beamlinmiting

device and el ectron applicator and other parts of the
radi ati on head, such that the absorbed dose in a plane
perpendi cul ar to the central axis of the useful beam
at the nom nal treatnent distance shall not exceed:

(A A maxi nrum of two percent of the absorbed dose on
the central axis of the useful beam at the
nom nal treatnent distance. This limt shal
apply beyond a line seven centineters outside
t he periphery of the useful beam and

(B) A maxi nrum of ten percent of the absorbed dose on
the central axis of the useful beam at the
nom nal treatnent distance. This limt shal
apply beyond a line two centineters outside the
peri phery of the useful beam

Measur enent of | eakage radiation:

(A Photon radi ati on: Measurenents of |eakage
radi ati on through the beamlinmiting devices
shall be nmade with the beam limting devices
cl osed and any residual aperture bl ocked by at
| east two tenth value layers of suitable
absorbing material. |In the case of overl apping
beam limting devices, the | eakage radiation
t hrough each set shall be measured i ndependently
at the depth of maxi num dose. Measurenents
shall be nmade using a radiation detector of area
not exceedi ng ten square centineters;

(B) El ectron radi ati on: Measurenents of |eakage
radi ati on through the el ectron applicators shal
be made with the electron beamdirected into the
air and using a radiation detector of area up to
but not exceedi ng one square centineter suitably
protected agai nst radiati on which has been
scattered from material beyond the radiation
detector. Measurenents shall be made using one
centineter of water equivalent build up
mat eri al .

When adjustable beamlinmting devices are used, the

position and shape of the radiation field shall be

indicated by a light field.

Filters/wedges:

Each filter and/or wedge which is renovable fromthe

system shall be clearly marked with an identification

nunber. For renovable wedge filters, the nom na
wedge angl e shall appear on the wedge or wedge tray

(if permanently nmounted to the tray). |If the wedge or

wedge tray is damaged, the wedge transm ssion factor

shal | be redeterm ned;

If the absorbed dose rate information required by

subsection (a) relates exclusively to operation with a
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field flattening or beam scattering filter in place,

such filter shall be renovable only by the use of

t ool s;

(3) For equi pnent manufactured after the effective date of
this chapter which utilize a system of wedge filters,

i nterchangeable field flattening filters, or

i nt erchangeabl e beam scattering foils:

(A Irradiati on shall not be possible until a
selection of a filter or a positive selection to
use "no filter" has been nmade at the treatnent
control panel, either manually or automatically;

(B) An interlock systemshall be provided to prevent
irradiation if the filter selected is not in the
correct position;

(O A display shall be provided at the treatnent
control panel show ng the wedge filter(s),

i nterchangeable field flattening filter(s),
and/ or interchangeabl e beam scattering foil (s)
in use; and
(D) An interlock shall be provided to prevent
irradiation if any filter and/or beam scattering
foil selection operation carried out in the
treatment room does not agree with the filter
and/ or beam scattering foil selection operation
carried out at the treatnent control panel
(e) For equi pnent manufactured after the effective date of
this chapter, the licensee shall determ ne during acceptance
testing, or obtain fromthe manufacturer, data sufficient to
ensure that x-ray stray radiation in the useful electron beam
absorbed dose at the surface during x-ray irradiati on and stray
neutron radiation in the useful x-ray beamare in conpliance with
I nternational Electrotechnical Conm ssion (IEC) Docunent 601-2-1

(f) Al'l therapeutic radiation machi nes subject to this
section shall be provided with beam nonitoring devices. The
sensors for this device shall be fixed in the useful beam during
treatnment to indicate the air kerma rate or dose rate.

(D Equi prent manufactured after the effective date of
this chapter shall be provided with at |east two
i ndependent|y powered integrating dose neters.

Al ternatively, a common power supply may be used if

the production of radiation is term nated upon failure

of any conmon el ement.

(2) Equi prent manufactured on or before the effective date
of this chapter shall be provided with at | east one
radi ati on detector. This detector shall be
i ncorporated into a useful beam nonitoring system

(3) The detector and the systeminto which that detector
is incorporated shall neet the follow ng requirenents:
(A Each detector shall be renpvable only with tools

and, if novable, shall be interlocked to prevent
i ncorrect positioning;

(B) Each detector shall formpart of a beam
nmoni toring system from whi ch readi ngs in dose
nonitor units the absorbed dose at a reference
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(2)

(3)

(2)

(3)

(4)

point in the treatnment volume can be cal cul at ed;
(O Each beam nonitoring system shall be capabl e of
i ndependently nonitoring, interrupting, and
termnating irradiation; and
(D) For equi pnent manufactured after the effective
date of this chapter, the design of the beam
nmonitoring systens shall ensure that the:

(i) Mal functi oni ng of one system shall not
affect the correct functioning of the
secondary system and

(ii) Failure of any element common to both
systenms which could affect the correct
function of both systens shall termnate
irradiati on or prevent the initiation of

radi ati on.
(E) Each beam nonitoring system shall have a legible
di splay at the treatnent control panel. For

equi pnment manufactured after the effective date
of this chapter, each display shall
(i) Maintain a reading until intentionally
reset;
(ii) Have only one scale and no electrical or
nmechani cal scale nultiplying factors;
(iii) Utilize a design such that increasing dose
i s displayed by increasing nunbers; and
(iv) In the event of power failure, the beam
nmonitoring information required in clause
(iii) displayed at the control panel at
the tinme of failure shall be retrievable
in at | east one systemfor a twenty ninute
period of tine.
Beam symretry:
Bent - beam | i near accel erators subject to this section
shall be provided with auxiliary device(s) to nonitor
beam symetry;
The device(s) referenced in paragraph (1) shall be
able to detect field asymetry greater than ten
percent; and
The device(s) referenced in paragraph (1) shall be
configured to ternmnate irradiation if the
speci fications in paragraph (2) cannot be maintained.
Sel ection and display of dose nonitor units:
Irradiati on shall not be possible until a selection of
a nunber of dose nonitor units has been nmade at the
treatment control panel
The pre-sel ected nunber of dose nmonitor units shall be
di spl ayed at the treatnent control panel until reset
manual |y for the next irradiation;
After term nation of irradiation, it shall be
necessary to reset the dosineter display before
subsequent treatnent can be initiated; and
For equi pnent manufactured after the effective date of
this chapter, after termination of irradiation, it
shall be necessary for the operator to reset the pre-
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sel ected dose nonitor units before irradiation can be
initiated.

(i) For equi pnent manufactured after the effective date of
this chapter, a systemshall be provided from which readings the
air kernma rate or absorbed dose rate at a reference point in the
treatment vol une can be cal cul ated. The radiation detectors
specified in subsection (f) may formpart of this system In
addi ti on:

(D The dose monitor unit dose rate shall be displayed at

the treatnment control panel

(2) If the equi pnment can deliver under any conditions an
air kerma rate or absorbed dose rate at the nonina
treat ment di stance nore than tw ce the nmaxi num val ue
speci fied by the manufacturer, a device shall be
provi ded which term nates irradi ati on when the air
kerma rate or absorbed dose rate exceeds a value tw ce
the specified maxi num The dose rate at which the
i rradiation shall be termninated shall be a record
mai nt ai ned by the licensee;

(3) For equi pnent manufactured after the effective date of
this chapter, if the equipnment can deliver under any
conditions an air kerma rate or absorbed dose rate at
the nom nal treatnent distance nore than ten tinmes the
maxi mum val ue specified by the manufacturer, a device
shall be provided to prevent the air kernmm rate or
absorbed dose rate anywhere in the radiation field
from exceeding twice the specified maxi nrum val ue and
to termnate irradiation if the excess absorbed dose
at the nom nal treatnent distance exceeds four hundred
rads (four grays); and

(4) For each therapeutic radiation machine, the |icensee
shal | determ ne, or obtain fromthe manufacturer, the
maxi mum val ue(s) specified in paragraphs (2) and (3)
for the specified operating conditions. Records of
t hese maxi mum val ue(s) shall be mmintained at the
installation for inspection.

(J) Termi nation of irradiation by the beam nonitoring

system or systens during stationary beamradi ati on therapy:

(D Each primary system shall termnate irradi ati on when
the pre-sel ected nunber of dose nmonitor units has been
detected by the system

(2) If the original design of the equipnent included a
secondary dose nonitoring system that system shall be
capable of termi nating irradiation when not nore than
fifteen percent or forty dose monitor units above the
pre-sel ected nunber of dose nonitor units set at the
control panel has been detected by the secondary dose
nmonitoring system and

(3) For equi pnent manufactured after the effective date of
this chapter, an indicator on the control panel shal
show whi ch nonitoring system has term nated
i rradiation.

(k) It shall be possible to ternminate irradiation and

equi pnment nmovenment or go froman interruption condition to
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term nation condition at any tine fromthe operator's position at
the treatnment control panel

D) If a therapeutic radiation machine has an interrupt
node, it shall be possible to interrupt irradiation and equi pnent
novenents at any tine fromthe treatnent control panel. Foll ow ng

an interruption it shall be possible to restart irradiation by
operator action without any resel ection of operating conditions.
If any change is made of a pre-selected value during an
interruption, irradiation and equi prent novenents shall be
automatical ly term nated.

(m A suitable irradiation control device shall be

provided to ternminate the irradiation after a pre-set tine
i nterval .

(D A timer shall be provided which has a display at the
treatment control panel. The tiner shall have a pre-
set tinme selector and an el apsed tine indicator

(2) The tinmer shall be a curmulative tinmer which activates
with an indication of "BEAMON' and retains its
reading after irradiation is interrupted or
termnated. After irradiation is term nated and
before irradiation can be reinitiated, it shall be
necessary to reset the elapsed tine indicator

(3) For equi pnent manufactured after the effective date of
this chapter, after term nation of irradiation and
before irradiation can be reinitiated, it shall be
necessary for the operator to reset the pre-set tine
sel ector;

(4) The tiner shall termnate irradiation when a
pre-selected tine has el apsed, if the dose nonitoring
systens have not previously term nated irradiation

(n) Equi prent capabl e of both x-ray therapy and el ectron

therapy shall neet the follow ng additional requirenents:

(D Irradiati on shall not be possible until a selection of
radi ati on type (x-rays or electrons) has been nade at
the treatnment control panel

(2) The radi ation type selected shall be displayed at the
treatment control panel before and during irradiation;

(3) An interlock systemshall be provided to ensure that
the equi pnment can principally enmit only the radiation
type whi ch has been sel ect ed;

(4) An interlock systemshall be provided to prevent
irradiation with x-rays, except to obtain a
verification film when electron applicators are
fitted;

(5) An interlock systemshall be provided to prevent
irradiation with electrons when accessories specific
for x-ray therapy are fitted; and

(6) An interlock systemshall be provided to prevent
irradiation if any selected operations carried out in
the treatment room do not agree with the sel ected
operations carried out at the treatnment control panel

(0) Equi pment capabl e of generating radiati on beans of

di fferent energies shall neet the follow ng requirenents:
(D Irradiati on shall not be possible until a selection of
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energy has been nmade at the treatnment control panel

(2) The neasured energy val ue sel ected shall be displ ayed
(megavolts for photons and nmega el ectron volts for
el ectrons) at the treatnment control panel before and
during irradiation; and

(3) Irradi ati on shall not be possible until the
appropriate flattening filter or scattering foil for
the selected energy is in its proper |ocation

(p) Therapeutic radi ati on machi nes capabl e of both

stationary beamradiati on therapy and rotational arc radiation
therapy shall neet the follow ng requirenents:

(D Irradiati on shall not be possible until a selection of
stationary beamradiati on therapy or rotational arc
radi ati on therapy has been nmade at the treatnent
control panel

(2) The node of operation shall be displayed at the
treatment control panel

(3) An interlock systemshall be provided to ensure that
t he equi prment can operate only in the node which has
been sel ect ed,;

(4) An interlock systemshall be provided to prevent
irradiation if any selected paraneter in the treatnent
room does not agree with the sel ected paraneter at the
treatment control panel

(5) Rot ati onal arc radiation therapy shall be controlled
to obtain the selected relationshi ps between
i ncrenmental dose nonitor units and i ncrenental angle
of novenent for equi pment nmanufactured after the
effective date of this chapter:

(A An interlock systemshall be provided to
termnate irradiation if the nunber of dose
monitor units delivered in any fifteen degrees
of arc differs by nore than twenty percent from
t he sel ected val ue;

(B) Where gantry angle terminates the irradiation in
rotational arc radiation therapy, the dose
monitor units shall differ by less than five
percent fromthe value cal culated fromthe
absorbed dose per unit angle and total angle
rel ati onshi p;

(O An interlock shall be provided to prevent the
gantry noving nmore than five degrees beyond the
sel ected angular limts during rotational arc
radi ati on therapy;

(D) An interlock shall be provided to require that a
sel ection of direction be made at the treatnent
control panel in all units which are capabl e of
both cl ockwi se and counter-cl ockwi se rotationa
arc radiation therapy.

(6) Where the beam nonitor systemterninates the
irradiation in rotational arc radiation therapy, the
term nation of irradiation shall be as required by
subsection (j); and

(7) For equi pnent manufactured after the effective date of
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(a)

this chapter, an interlock systemshall be provided to

termnate irradiation if nmovenent of the gantry:

(A Occurs during stationary beamradi ati on therapy;
or

(B) Stops during rotational arc radiation therapy
unl ess such stoppage is a pre-planned function

Facility design requirenments for therapeutic radiation

machi nes operating above five hundred kilovolts: In addition to
shi el di ng adequate to neet requirenments of section 11-45-241, the
foll owi ng design requirenents are made:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

Al'l protective barriers shall be fixed, except for
access doors to the treatnent room or novabl e beam
i nterceptors;
In addition to other requirenments specified in this
subchapter, the control panel shall also:
(A Be | ocated outside the treatnent room
(B) Provi de an indication of whether electrica
power is available at the control panel and if
activation of the radiation is possible;
(O Provi de an indication of whether radiation is
bei ng produced; and
(D) I ncl ude an access control (locking) device which
shal | prevent unauthorized use of the
t herapeuti c radi ati on nmachi ne;
W ndows, mirrors, closed-circuit television or an
equi val ent viewi ng system shall be provided to permt
conti nuous observation of the patient follow ng
positioning and during irradiation and shall be so
| ocated that the operator may observe the patient from
the treatment control panel. The therapeutic
radi ati on machi ne shall not be used for patient
irradi ati on unless at |east one view ng systemis
oper ati onal
Provi sion shall be nade for continuous two-way aura
comuni cation between the patient and the operator at
the control panel. The therapeutic radiation machine
shall not be used for irradiation of patients unless
conti nuous two-way aural communication is possible;
Treatment room entrances shall be provided with
warning lights in a readily observable position near
t he outside of all access doors, which shall indicate
when the useful beamis "ON' and when it is "OFF";
Interlocks shall be provided such that all entrance
doors shall be closed before treatment can be
initiated or continued. |If the radiation beamis
i nterrupted by any door opening, it shall not be
possible to restore the machine to operation without
closing the door and reinitiating irradiation by
manual action at the control panel
If the shielding material in any protective barrier
requires the presence of a beaminterceptor to ensure
conpliance with subchapter 4, interlocks shall be
provi ded to prevent the production of radiation,
unl ess the beaminterceptor is in place, whenever the
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useful beamis directed at the designated barrier(s);

(8) At | east one "scram button" or other enmergency power
cutoff switch shall be located in the radiation
therapy room and shall terminate all equi pment
el ectrical power including radiation and nmechanica
notion. This switch is in addition to the termnation
switch required by subsection (k). Al emrmergency power
cutof f switches shall include a manual reset so that
the therapeutic radiation machi ne cannot be restarted
fromthe unit's control console w thout resetting the
enmergency cutoff switch

(9) All safety interlocks shall be designed so that any
defect or conponent failure in the safety interlock
system prevents or terninates operation of the
t herapeutic radi ati on machi ne; and

(10) Surveys for residual activity shall be conducted on
all therapeutic radiation machi nes capabl e of
generating photon and el ectron energi es above ten
nmegavol ts before nachining, renoving, or working on
t herapeutic radi ati on machi ne conponents whi ch may
have becone activated due to photo-neutron production.

(r) Qual ified medical physicist support:

The services of a qualified nmedical physicist shall be
utilized in facilities having therapeutic radiation
machi nes with energies of five hundred kil ovolts and
above. The qualified nedical physicist shall be
responsi bl e for:

(A Ful'l calibration(s) required by subsection (t)
and protection surveys required by section 11-
45-234(a);

(B) Supervision and revi ew of dosinetry;

(O Beam data acquisition and transfer for
conmput erized dosinmetry, and supervision of its
use;

(D) Qual ity assurance, including quality assurance
check review required by subsections (u) and
(v);

(E) Consul tation with the authorized user in
treatment planning, as needed; and

(F) Perform cal cul ati ons/ assessnments regardi ng
m sadm ni strations.

(2) If the qualified nedical physicist is not a full-tine
enpl oyee of the licensee, the operating procedures
requi red by subsection (s) shall also specifically
address how the qualified nedical physicist is to be
contacted for problens or energencies, as well as the
specific actions, if any, to be taken until the
qual i fied medi cal physicist can be contacted.

(s) Operating procedures:

(D No individual, other than the patient, shall be in the
treatment room during treatnent or during any
irradiation for testing or calibration purposes;

(2) Therapeutic radi ati on nachi nes shall not be nade
avail abl e for nmedical use unless the requirements of
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(3)

(4)

(5)

(2)

(3)

section 11-45-234(a), subsections (t) and (u) have

been net;

Therapeutic radi ati on machi nes, when not in operation,

shall be secured to prevent unauthorized use;

If a patient nmust be held in position during

treatment, mechanical supporting or restraining

devi ces shall be used; and

A copy of the current operating and emergency

procedures shall be maintained at the therapeutic

radi ati on machi ne control console.

Ful | calibration nmeasurenents:

Full calibration of a therapeutic radiation machi ne

subject to this section shall be perforned by, or

under the direct supervision of, a qualified nmedica

physi ci st :

(A Before the first nedical use follow ng
installation or reinstallation of the

t herapeuti c radi ati on nmachi ne;

(B) At intervals not exceeding one year; and
(O Bef ore nedi cal use under the follow ng

condi tions:

(i) Whenever quality assurance check
nmeasurenments indicate that the radiation
output differs by nore than five percent
fromthe val ue obtained at the |ast ful
calibration and the difference cannot be
easily discerned; and

(ii) Fol | owi ng any conponent repl acenment, ngjor
repair, or nodification of conmponents that
could significantly affect the
characteristics of the radi ati on beam

(D) Not wi t hst andi ng the requirenments of subparagraph

(O:

(i) Full calibration of therapeutic radiation
machi nes with multi-energy and/or
nmul ti-node capabilities is required only
for those nodes and/or energies that are
not within their acceptable range; and

(ii) If the repair, replacenment or nodification
does not affect all nodes and/or energies,
full calibration shall be performed on the
ef fected node/ energy that is in nost
frequent clinical use at the facility.

The remai ni ng energi es/ nodes may be
validated with quality assurance check
procedures against the criteria in clause

(i).
To satisfy the requirenment of paragraph (1), ful
calibration shall include all neasurenents required

for annual calibration by American Association of
Physi ci sts in Medicine (AAPM Report 13, "Physica
Aspects of Quality Assurance in Radiation Therapy";
The licensee shall use the dosinetry system descri bed
in section 11-45-234(c) to nmeasure the radiation
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output for one set of exposure conditions. The

remai ni ng radi ati on measurenments required in paragraph

(2) may then be made using a dosinmetry systemthat

indicates rel ative dose rates; and

(4) The licensee shall maintain a record of each
calibration for the duration of the license. The
record shall include the date of the calibration, the
manuf acturer's nanme, nodel nunber, and serial numnber
for the therapeutic radiation machi ne, the node
nunbers and serial nunbers of the instruments used to
calibrate the therapeutic radiation machine, and the
signature of the qualified medical physicist
responsi ble for performng the calibration.

(u) Periodic quality assurance checks:

(D Periodic quality assurance checks shall be perfornmed
on all therapeutic radiation machi nes subject to this
section at intervals not to exceed one week;

(2) To satisfy the requirenment of paragraph (1), quality
assurance checks shall include determ nation of al
paraneters for periodic quality assurance checks
contained in American Association of Physicists in
Medi ci ne (AAPM Report 13, "Physical Aspects of
Qual ity Assurance in Radiation Therapy";

(3) The licensee shall use a dosinetry system which has
been inter-conpared within the previous six nonths
with the dosinmetry system described in section 11-45-
234(c) (1) to make the periodic quality assurance
checks required in paragraph (2);

(4) The licensee shall perform periodic quality assurance
checks required by paragraph (1) in accordance with
procedures established by the qualified nedica
physi ci st ;

(5) The licensee shall reviewthe results of each periodic
radi ati on output check according to the follow ng
procedures:

(A The aut horized user and qualified nedica
physi ci st shall be imediately notified if any
paranmeter is not within its acceptabl e range.
The therapeutic radiati on machi ne shall not be
made avail abl e for subsequent nedical use unti
the qualified nedical physicist has determn ned
that all paranmeters are within their acceptable
range;

(B) If all quality assurance check paraneters appear
to be within their acceptable range, the quality
assurance check shall be reviewed and signed by
either the authorized user or qualified nmedica
physicist within three treatnent days; and

(O The qualified nedical physicist shall review and
sign the results of each radiation out put
qual ity assurance check at intervals not to
exceed one nont h.

(6) Therapeutic radi ati on machi nes subject to this section
shall have safety quality assurance checks perforned
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at intervals not to exceed one week;

(7) To satisfy the requirenent of paragraph (6), safety
qual ity assurance checks shall ensure proper operation
of :

(A El ectrical interlocks at each external beam
radi ati on therapy room entrance;

(B) Proper operation of the "BEAMON', interrupt and
term nation swtches;

(O Beam condition indicator |ights on the access
doors, control console, and in the radiation
t herapy room

(D) Vi ewi ng syst ens;

(E) El ectrically operated treatnment room door(s)
frominside and outside the treatnent room

(F) At | east one enmergency power cutoff switch. |f
nore than one energency power cutoff switch is
installed and not all switches are tested at
once, each switch shall be tested on a rotating
basis. Safety quality assurance checks of the
energency power cutoff switches nmay be conducted
at the end of the treatnment day in order to
m nimze possible stability problens with the
t herapeutic radi ati on nmachi ne.

(8) The licensee shall pronptly repair any system
identified in paragraph (7) that is not operating
properly; and

(9) The licensee shall maintain a record of each quality
assurance check required by paragraphs (1) and (7) for
three years. The record shall include the date of the
qual ity assurance check, the manufacturer's nane,
nodel numnber, and serial nunber for the therapeutic
radi ati on machi ne, the manufacturer's name, node
nunber and serial nunmber of the instrunent(s) used to
nmeasure the radiation output of the therapeutic
radi ati on machi ne, and the signature of the individua
who perfornmed the periodic quality assurance check
[Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)

(I'np: HRS 8§8321-1, 321-11(21), 321-71)

§11-45-239 Reserved.

811-45-240 Calibration and check of survey instrunents.

(a) The licensee shall ensure that the survey instrunents used to
show conpliance with this subchapter have been calibrated before
first use, at intervals not to exceed twelve nonths, and foll ow ng
repair.

(b) To satisfy the requirenments of subsection (a), the

i censee shall:

(D Calibrate all required scale readings up to one
thousand millirens (ten mllisieverts) per hour with
an appropriate radiati on source;

(2) Calibrate at | east two points on each scale to be
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calibrated. These points should be at approxi mately
one-third and two-thirds of scale rating.

(c) To satisfy the requirenments of subsection (b), the
i censee shall:

(D Consider a point as calibrated if the indicated dose
rate differs fromthe cal cul ated dose rate by not nore
than ten percent; and

(2) Consider a point as calibrated if the indicated dose
rate differs fromthe cal cul ated dose rate by not nore
than twenty percent if a correction factor or graph is
conspi cuously attached to the instrument.

(d) The licensee shall retain a record of each calibration

required in subsection (a). The record shall include:

(D A description of the calibration procedure; and

(2) A description of the source used and the certified
dose rates fromthe source, and the rates indicated by
the instrunent being calibrated, the correction
factors deduced fromthe calibration data, the
signature of the individual who performed the
calibration, and the date of calibration.

(e) The licensee may obtain the services of individuals
licensed to performcalibrations of survey instruments. Records
of calibrations which contain information required by subsection
(d) shall be maintained by the licensee. [Eff 11/12/99] (Auth:
HRS §8§321-10, 321-11, 321-71) (lnmp: HRS §8321-1, 321-11(21),
321-71)

811-45-241 Shielding and safety design requirenents. (a)
Each therapeutic radiation machi ne subject to sections 11-45-236
and 11-45-238 shall be provided with such primry and/or secondary
barriers as are necessary to ensure conpliance with subchapter 4.

(b) Facility design information for all new installations
of a therapeutic radiation machine or installations of a
t herapeutic radi ati on machi ne of higher energy into a room not
previ ously approved for that energy shall be subnitted for
department approval before actual installation of the therapeutic
radi ati on machine. The mnimumfacility design informtion that
shall be subnmitted is contained in Appendix A to subchapter 14.

(c) The exhibit at the end of chapter 45 entitled
"Appendi x A of Subchapter 14, Information on Radi ation Shi el di ng
Required for Plan Reviews (2/2/93)", is nade a part of this
section. [Eff 11/12/99] (Auth: HRS §8321-10, 321-11, 321-71)
(Imp: HRS 88321-1, 321-11(21), 321-71)
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Appendi x A of Subchapter 1
QUALI TY FACTORS AND ABSORBED DOSE EQUI VALENCI ES (2/ 2/ 93)

Qual ity Factor Absor bed Dose
Equal to
TYPE OF RADI ATI ON (Q a Unit Dose
Equi val ent *
X, ganma, or beta radiation and 1 1

hi gh- speed el ectrons

Al pha particles, nmultiple-charged
particles, fission fragnents and

heavy particles of unknown charge 20 0. 05
Neut rons of unknown ener gy 10 0.1
Hi gh- energy protons 10 0.1

*Absorbed dose in rad equal to one rem or the absorbed dose in gray equal to
one Sv.

1-A-1



Appendi x B of Subchapter 1

MEAN QUALITY FACTORS, Q AND FLUENCE PER UNI T DOSE
EQUI VALENT FOR MONOENERGETI C NEUTRONS ( 2/ 2/ 93)

Neut r on Quality Fl uence per Uni{ Fl uence per Un
Ener gy Fact or Dose Equi val ent Dose Equi val ent
(MY (Q Tt rem e S
(thermal) 2.5 x 107 2 980 x 10, 980 x 10,
1 x 10, 2 980 x 10, 980 x 10,
1 x 10, 2 810 x 10, 810 x 10,
1 x 10, 2 810 x 10, 810 x 10,
1 x 10, 2 840 x 10, 840 x 10,
1 x 10, 2 980 x 10, 980 x 10,
1 x 10 2.5 1010 x 10, 1010 x 10,
1 x 18_1 7.5 1;8 X 186 1;8 X 188
5 x 1 11 x 1 x 1

1 11 27 x 10, 27 x 10;
z 2 2 i
7 7 24 x 10, 24 x 10,
10 6.5 24 x 10, 24 x 10,
14 7.5 17 x 10, 17 x 10,
20 8 16 x 10, 16 x 10,
40 7 14 x 10, 14 x 10,
60 ) 5.5 16 x 10, 16 x 10,
1 x 10, 4 20 x 10, 20 x 10,
2 x 10, 3.5 19 x 10, 19 x 10,
3 x 10, 3.5 16 x 10, 16 x 10,
4 x 10 3.5 14 x 10 14 x 10

®val ue of quality factor (Q at the point where the dose equivalent is naxinmum
in a 30-cmdiameter cylinder tissue-equival ent phantom

bl\/bnoenergetic neutrons incident normally on a 30-cm di anmeter cylinder tissue-
equi val ent phant om
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Appendi x A of Subchapter 2
EXEMPT CONCENTRATI ONS (2/2/93)

Col umm
N
Col um Li quid
| and solid
Gas con- concen-
El enment (atomc centration tration
nunber) Radi onuclide nGCi/m 1/ nCi/m 2/
Anti mony (51) Sb- 122 3X10’;
Sh- 124 2X10
Sb- 125 1X10
Argon (18) Ar-37 1X10°3
Ar-41 4X10 4
Arsenic (33) As-73 5X10 ,
As-74 5X10
As- 76 2X10,
As- 77 8X10
Bari um (56) Ba- 131 2X10;
Ba- 140 3X10
Beryl |ium (4) Be- 7 2X10°:
Bi shuth (83) Bi - 206 , 4X10°",
Brom ne (35) Br-82 4X10 3X10 ,
Cadni um (48) Cd- 109 2X10,
Cd- 115m 3X10,
Cd- 115 3X10
Cal ci um (20) Ca- 45 9X10"
Ca- 47 5X10
Car bon (6) C 14 1X10°° 8X10 3
Ceri um (58) Ce- 141 9X10,
Ce- 143 4X10’"
Ce- 144 1X10
Cesi um (55) Cs-131 2X10,
Cs- 134m 6X10
Cs- 134 9X10
Chlorine (17) d - 38 9x10°’ 4X107)
Chrom um (24) Cr-51 2X10 |
Cobal t (27) Co- 57 5X10 .
Co- 58 1X10,
Co- 60 5X10

17 Values are given in Colum | only for those materials normally
used as gases.

2/ nCi/g for solids.
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Col umm
Il

Col um Li qui d
I and solid
Gas con- concen-
El enent (atomc centration tration
nunber) Radi onuclide nGCi/m 1/ nCi/m 2/
Copper (29) Cu- 64 3X10 ]
Dyspr osi um (66) Dy- 165 4X10_,
Dy- 166 4X10_,
Er bi um (68) Er-169 9X10 ,
Er-171 1X10 ,
Eur opi um (63) Eu-152(9.2 h) 6X10
Eu- 155 I 2X10
Fl uorine (9) F-18 2X10 8X10 ,
Gadol i ni um (64) G&d- 153 2X10_,
Gd- 159 8X10 ,
Gal I'ium (31) Ga-72 4X10 ,
Ger mani um ( 32) Ge-71 2X10 |,
Gold (79) Au- 196 2X10
Au- 198 5X10 ,
Au- 199 2X10 ,
Haf ni um (72) Hf - 181 5 7X10
Hydrogen (1) H-3 5X10 3X10,
I ndi um (49) In-113m 1X10
In-114m I 2X10 |
| odi ne (53) 1-126 3X10 ¢ 2X10 .
-131 3X10 2X10 ,
-132 8X10 . 6X10
-133 1X10 7X10
|-134 2X10 1X10 ,
Iridium (77) Ir-190 2X10 ,
lr-192 4X10_,
Ir-194 3X10
Iron (26) Fe- 55 8X10 ,
Fe- 59 6 6X10
Krypton (36) Kr-85m 1X10
Kr - 85 3X10 »
Lant hanum (57) La- 140 2X10 ,
Lead (82) Pb- 203 4X10 |
Lutetium (71) Lu-177 1X10

17 Values are given in Colum | only for those materials normally
used as gases.

2/ nCi/g for solids.
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Col umm
Il

Col um Li qui d

I and solid

Gas con- concen-

El enent (atomc centration tration

nunber) Radi onuclide nGCi/m 1/ nCi/m 2/
Manganese (25) Vh- 52 3x1oé
Mh- 54 1X10 |
Vh- 56 1X10 |
Mer cury (80) Hg- 197m 2X10
Hg- 197 3X10 ,
Hg- 203 2X10
Mol ybdenum (42) Mo- 99 2X10_,
Neodym um ( 60) Nd- 147 6X10
Nd- 149 3X10 |,
Ni ckel (28) Ni - 65 1X10
Ni obi um ( Col unbi um (41) Nb- 95 1X10 ,
Nb- 97 9X10 ,
Csm um (76) Os- 185 7X10 ,
0s-191m 3X10 |
Gs-191 2X10_,
Os-193 6X10
Pal | adi um (46) Pd- 103 3X10 ,
Pd- 109 9Xx10 ,
Phosphorus (15) P-32 2X10 ,
Pl ati num (78) pPt-191 1X10
Pt-193m 1X10 ;
Pt-197m 1X10 |
Pt -197 1X10
Pot assi um (19) K-42 3X10_,
Praseodym um (59) Pr-142 3X10_,
Pr-143 5X10
Promet hi um (61) Pm 147 2X10 ,
Pm 149 4X10 ,
Rheni um ( 75) Re- 183 6X10_,
Re- 186 9Xx10 ,
Re- 188 6X10 ,
Rhodi um (45) Rh- 103m 1X10 |
Rh- 105 1X10

17 Values are given in Colum | only for those materials normally
used as gases.

2/ nCi/g for solids.
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Col umm
Il

Col um Li qui d
I and solid
Gas con- concen-
El enent (atomc centration tration
nunber) Radi onuclide nGCi/m 1/ nCi/m 2/

Rubi di um (37) Rb- 86 7X10°,
Rut heni um ( 44) Ru- 97 4X10 ,
Ru- 103 8X10 ,
Ru- 105 1X10 ,
Ru- 106 1X10_,
Sanmari um (62) Sm 153 8X10 ,
Scandi um (21) Sc- 46 4X10_,
Sc- 47 9Xx10 ,
Sc- 48 3X10 ,
Sel eni um ( 34) Se-75 3X10 ,
Silicon (14) Si-31 9X10
Silver (47) Ag- 105 1X10 ,
Ag- 110m 3X10_,
Ag- 111 4X10 ,
Sodi um (11) Na- 24 2X10
Strontium (38) Sr -85 1X10_,
Sr-89 1X10 ,
Sr-91 7X10 ,

Sr-92 5 7X10 ,
Sul fur (16) S-35 9X10 6X10,
Tant al um (73) Ta- 182 4X10 |
Technetium (43) Tc-96m 1X10 |
Tc- 96 1X10
Tel lurium (52) Te-125m 2X10_,
Te-127m 6X10_,
Te-127 3X10 ,
Te-129m 3X10 ,
Te-131m 6X10_,
Te-132 3X10 ,
Ter bi um (65) Th- 160 4X10 ,
Thal I'i um (81) Tl - 200 4X10 |
Tl - 201 3X10 |
Tl - 202 1X10
Tl - 204 1X10 ,
Thul i um (69) ™Tm 170 5X10

Tm 171 5X10°

17 Values are given in Colum | only for those materials normally
used as gases.

2/ nCi/g for solids.
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Col umm
Il

Col um Li qui d
I and solid
Gas con- concen-
El enent (atomc centration tration
nunber) Radi onuclide nGCi/m 1/ nCi/m 2/
Tin (50) Sn-113 9X10’ "
Sn-125 2X10
Tungsten (Wol fram (74) W 181 4X10_,
W 187 7X10_,
Vanadi um (23) V- 48 6 3X10
Xenon (54) Xe-131m 4X10
Xe-133 3X10 .
Xe-135 1X10 I
Ytterbium (70) Yb- 175 1X10 ,
Yttrium (39) Y-90 2X10 ,
Y-91m 3X10
Y-91 3X10_,
Y-92 6X10 ,
Y-93 3X10 ,
Zinc (30) Zn- 65 1X10 ,
Zn- 69m 7X10 ,
Zn- 69 2X10
Zi rconi um (40) Zr - 95 6X10_,
Zr - 97 2X10
Bet a- and/or gamme-
em tting radi oactive
material not |isted
above with half-life 10 6
of less than 3 years. 1X10 1X10

1/ Values are given in Colum |

used as gases.

2/ nCi/g for solids.

only for those materials normally

Note 1: Many radionuclides transforminto other radionuclides.
I'n expressing the concentrations in Appendix A, the activity
stated is that of the parent radionuclide and takes into account
the radi oactive decay products.
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Note 2: Where there is involved a conbination of radionuclides,
the Tinmt for the conbination should be derived as foll ows:
Determ ne for each radionuclide in the product the rati o between
the radi oactivity concentration present in the product and the
exenpt radioactivity concentration established in Appendix A for
the specific radionuclide when not in conmbination. The sum of
such ratios nmay not exceed "1".

Exanpl e: Concentration of Radionuclide A in Product +
Exenmpt concentration of Radi onuclide A

Concentration of Radionuclide B in Product <1
Exenmpt concentration of Radionuclide B

Note 3: To convert nCi/m to SI units of negabecquerels per liter
multiply
t he above val ues by 37.

Exanpl e:  Zirconium (40) Zr-97 (2x10* nCi/m nultiplied by 37 is

equi val ent "
to 74 x 10  MBg/l)
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Appendi x B of Subchapter

2

EXEMPT QUANTI TI ES (2/ 2/ 93)

Radi oacti ve M cr o-
Mat eri al curies
Anti mony-122 (Sb 122) 100
Anti nony-124 (Sb 124) 10
Anti nony-125 (Sb 125) 10
Arsenic-73 (As 73) 100
Arsenic-74 (As 74) 10
Arsenic-76 (As 76) 10
Arsenic-77 (As 77) 100
Barium 131 (Ba 131) 10
Barium 133 (Ba 133) 10
Bari um 140 (Ba 140) 10
Bi smut h-210 (Bi 210) 1
Brom ne-82 (Br 82) 10
Cadmi um 109 (Cd 109) 10
Cadm um 115m (Cd 115m 10
Cadm um 115 (Cd 115) 100
Cal cium 45 (Ca 45) 10
Cal cium 47 (Ca 47) 10
Carbon-14 (C 14) 100
Cerium 141 (Ce 141) 100
Cerium 143 (Ce 143) 100
Cerium 144 (Ce 144) 1
Cesium 129 (Cs 129) 100
Cesium 131 (Cs 131) 1, 000
Cesium 134m (Cs 134m) 100
Cesium 134 (Cs 134) 1
Cesium 135 (Cs 135) 10
Cesium 136 (Cs 136) 10
Cesium 137 (Cs 137) 10
Chl orine-36 (Cl 36) 10
Chl orine-38 (C 38) 10
Chrom um 51 (Cr 51) 1, 000
Cobal t-57 (Co 57) 100
Cobal t-58m (Co 58m) 10
Cobal t-58 (Co 58) 10
Cobal t-60 (Co 60) 1
Copper-64 (Cu 64) 100
Dysprosi um 165 (Dy 165) 10
Dysprosi um 166 (Dy 166) 100
Er bi um 169 (Er 169) 100
Erbium 171 (Er 171) 100
Eur opi um 152 (Eu 152)9. 2h 100
Eur opi um 152 (Eu 152) 13 yr 1
Eur opi um 154 (Eu 154) 1
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Radi oacti ve M cr o-
Mat eri al curies
Eur opi um 155 (Eu 155) 10
Fl uorine-18 (F 18) 1, 000
Gadol i ni um 153 (Gd 153) 10
Gadol i ni um 159 (Gd 159) 100
Gallium 67 (Ga 67) 100
Gllium72 (Ga 72) 10
Germani um 68 (Ge 68) 10
Germani um 71 (CGe 71) 100
Gol d- 195 (Au 195) 10
Gol d- 198 (Au 198) 100
Gol d-199 (Au 199) 100
Haf ni um 181 (Hf 181) 10
Hol mi um 166 (Ho 166) 100
Hydr ogen-3 (H 3) 1, 000
Indium 111 (In 111) 100
I ndi um 113m (In 113m 100
I ndium 114m (In 114m 10
I ndi um 115m (I n 115m 100
I ndium 115 (I n 115) 10
| odi ne-123 (1 123) 100
| odi ne-125 (I 125) 1
| odi ne-126 (1 126) 1
| odi ne-129 (1 129) 0.
| odi ne-131 (I 131) 1
| odi ne-132 (1 132) 10
| odi ne-133 (1 133) 1
| odi ne-134 (1 134) 10
| odi ne-135 (1 135) 10
Iridium192 (lIr 192) 10
[ridium194 (Ir 194) 100
Iron-52 (Fe 52) 10
I ron-55 (Fe 55) 100
Iron-59 (Fe 59) 10
Krypton-85 (Kr 85) 100
Krypton-87 (Kr 87) 10
Lant hanum 140 (La 140) 10
Lutetium 177 (Lu 177) 100
Manganese- 52 (M 52) 10
Manganese- 54 (Mh 54) 10
Manganese- 56 (Mh 56) 10
Mercury-197m (Hg 197m 100
Mer cury- 197 (Hg 197) 100
Mer cury- 203 (Hg 203) 10
Mol ybdenum 99 (Mo 99) 100
Neodym um 147 (Nd 147) 100
Neodym um 149 (Nd 149) 100
Ni ckel -59 (N 59) 100
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Radi oacti ve M cr o-
Materi al curies
Ni ckel -63 (N 63) 10
Ni ckel -65 (N 65) 100
Ni obi um 93m (Nb 93m) 10
Ni obi um 95 (Nb 95) 10
Ni obi um 97 (Nb 97) 10
Osmium 185 (Os 185) 10
Csm um 191m (Gs 191m) 100
OCsm um 191 (GCs 191) 100
Osmium 193 (GCs 193) 100
Pal | adi um 103 (Pd 103) 100
Pal | adi um 109 (Pd 109) 100
Phosphorus-32 (P 32) 10
Plati num 191 (Pt 191) 100
Pl ati num 193m (Pt 193nm) 100
Pl ati num 193 (Pt 193) 100
Pl ati num 197m (Pt 197m) 100
Pl ati num 197 (Pt 197) 100
Pol oni um 210 (Po 210) 0.
Pot assi um 42 (K 42) 10
Pot assi um 43 (K 43) 10
Praseodym um 142 (Pr 142) 100
Praseodym um 143 (Pr 143) 100
Promet hi um 147 (Pm 147) 10
Promet hi um 149 (Pm 149) 10
Rheni um 186 (Re 186) 100
Rheni um 188 (Re 188) 100
Rhodi um 103m (Rh 103m) 100
Rhodi um 105 (Rh 105) 100
Rubi di um 81 (Rb 81) 10
Rubi di um 86 (Rb 86) 10
Rubi di um 87 (Rb 87) 10
Rut heni um 97 (Ru 97) 100
Rut heni um 103 (Ru 103) 10
Rut heni um 105 (Ru 105) 10
Rut heni um 106 (Ru 106) 1
Samari um 151 (Sm 151) 10
Samari um 153 (Sm 153) 100
Scandi um 46 (Sc 46) 10
Scandi um 47 (Sc 47) 100
Scandi um 48 (Sc 48) 10
Sel enium 75 (Se 75) 10
Silicon-31 (Si 31) 100
Silver-105 (Ag 105) 10
Silver-110m (Ag 110m 1
Silver-111 (Ag 111) 100
Sodi um 22 (Na 22) 10
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Radi oacti ve M cr o-
Materi al curies
Sodi um 24 (Na 24) 10
Strontium 85 (Sr 85) 10
Strontium 89 (Sr 89) 1
Strontium 90 (Sr 90) 0.
Strontium91 (Sr 91) 10
Strontium 92 (Sr 92) 10
Sul phur-35 (S 35) 100
Tantal um 182 (Ta 182) 10
Technetium 96 (Tc 96) 10
Technetium 97m (Tc 97m 100
Technetium 97 (Tc 97) 100
Techneti um 99m (Tc 99m 100
Technetium 99 (Tc 99) 10
Tel lurium 125m (Te 125n) 10
Tel lurium 127m (Te 127m 10
Tel lurium 127 (Te 127) 100
Tel lurium 129m (Te 129m) 10
Tel lurium 129 (Te 129) 100
Tel lurium 131m (Te 131n) 10
Tel lurium 132 (Te 132) 10
Terbi um 160 (Tb 160) 10
Thal I i um 200 (Tl 200) 100
Thal i um 201 (Tl 201) 100
Thal i um 202 (Tl 202) 100
Thal I'i um 204 (Tl 204) 10
Thul i um 170 (Tm 170) 10
Thul ium 171 (Tm 171) 10
Tin-113 (Sn 113) 10
Tin-125 (Sn 125) 10
Tungsten-181 (W 181) 10
Tungst en- 185 (W 185) 10
Tungst en-187 (W 187) 100
Vanadi um 48 (V 48) 10
Xenon-131m (Xe 131m 1, 000
Xenon-133 (Xe 133) 100
Xenon-135 (Xe 135) 100
Ytterbium 175 (Yb 175) 100
Yttrium87 (Y 87) 10
Yttrium 88 (Y 88) 10
Yttrium 90 (Y 90) 10
Yttrium9l (Y 91) 10
Yttrium92 (Y 92) 100
Yttrium93 (Y 93) 100
Zinc-65 (Zn 65) 10
Zinc-69m (Zn 69m 100
Zinc-69 (Zn 69) 1, 000
Zirconium 93 (Zr 93) 10
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Radi oacti ve M cr o-

Mat eri al curies
Zirconium95 (Zr 95) 10
Zirconium 97 (Zr 97) 10

Any radi oactive materi al

not |isted above other than

al pha-em tting radioactive

mat eri al 0.1

Note 1: For purposes of C. 25(f)(5)(ii) where there is involved a
conbi nation of radionuclides, the linit for the conbination should
be derived as foll ows:

Determine the anount of each radionuclide possessed and
1,000 tinmes the anount in Appendix B for each of those
radi onucl i des when not in conbination. The sum of the
rati os of those quantities may not exceed 1

Exanpl e:

Amt . of Radionuclide A possessed + Ant. of Radionuclide B
possessed # 1

1000 x Appendix B quantity 1000 x Appendix B
quantity
for Radi onuclide A for Radi onuclide B
Note 2: To convert mcrocuries (nCi) to Sl units  of

kiTobecquerels (kBqg), nmultiply the above val ues by 37.

Exanple: Zirconium97 (10 nCi nultiplied by 37 is equivalent to
370 kBq).
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Appendi x A of Subchapter 4
PROTECTI ON FACTORS FOR RESPIRATORSl(2/2/93)

Protection Factors® Tested & Certified Equipnent

EEscr|pt|on° Vbdes. Particu- Particu- National Tnstitute for
| at es | at es, Occupational Safety and
Admi ni stration
tests for permissibility
I . Al R- PURI FYI NG RESPI RATORS’
Facepi ece, hal f - mask’ NP 10 30 CFR 11
Facepi ece, full NP 50 Subpart K
Facepi ece, hal f-mask PP 1000
full, or hood
[ 1. ATMOSPHERE- SUPPLYI NG
RESPI RATORS
1. Air-line respirator
Facepi ece, half-mask CF 1000
Facepi ece, half-mask D 5
Facepi ece, full CF 2000
Facepi ece, full D 5 30 CFR 11
Facepi ece, full PD 2009 Subpart J.
Hood CF 0 10
Sui t CF
2. Self-contained
br eat hi ng appar at us
( SCBA)
Facepi ece, full D 50
Facepi ece, full PD 10, 000 30 CFR 11
Facepi ece, full RD 50, Subpart H
Facepi ece, full RP 5, 000
[ 11.COVBI NATI ON RESPI RATORS
Any conbi nati on of Protection factor
air-purifying and for type and node 30 CFR 11
at nospher e- suppl yi ng of operation as Sec. 11.63(b).

respirators

|i sted above

See next page for footnotes.
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FOOTNOTES

For use in the selection of respiratory protective
equi pment to be used only where the contam nants have been
i dentified and t he concentrations, or possi bl e
concentrations, are known.

Only for shaven faces and where nothing interferes with the
seal of tight-fitting facepieces against the skin. Hoods
and suits are excepted.

The node synbols are defined as foll ows:

CF conti nuous fl ow

D demand

NP negative pressure, that 1is, negative phase during
i nhal ation

pressure demand, that is, always positive pressure
positive pressure

demand, recirculating or closed circuit

pressure demand, recirculating or closed circuit

PD
PP
RD
RP

a. The protection factor is a neasure of the degree of
protection afforded by a respirator, defined as the
ratio of the concentration of airborne radioactive
material outside the respiratory protective equi pnment
to that inside the equipnment, wusually inside the
facepi ece, under conditions of use. It is applied to
the anbient airborne concentration to estimte the
concentrations inhaled by the wearer according to the
follow ng fornul a:

Concentration inhal ed = Anbi ent ai rborne concentration
Protection factor

b. The protection factors apply:

(i) Only for individuals trained in using respirators
and wearing properly fitted respirators that are
used and nmi ntai ned under supervision in a well-
pl anned respiratory protective program

(ii) For air-purifying respirators only when high
efficiency particulate filters, above 99.97%
renoval efficiency by thermally generated 0.3 Fm
di octyl phthalate (DOP) test or equivalent, are
used in atnospheres not deficient in oxygen and
not cont ai ni ng radi oactive gas or vapor
respiratory hazards.

(iii)No adjustnent is to be nmade for the use of
sorbents agai nst radioactive material in the form of
gases or vapors.

(iv) For atnosphere-supplying respirators only when
suppl i ed with adequat e respirabl e air
Respirable air shall be provided of the quality
and quantity required in accordance wth the
National Institute for GOccupational Safety and
Heal t h and t he M ne Saf ety and Heal t h
Admi ni stration certification described in 30 CFR
11. Oxygen and air shall not be used in the sane
appar at us.
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Excl udi ng radi oactive contam nants t hat present an
absorption or submersion hazard. For tritium oxide,
approximately one-third of the intake occurs by absorption
through the skin so that an overall protection factor of
less than 2 is appropriate when atnosphere-supplying
respirators are used to protect against tritium oxide. | f
the protection factor for respiratory protective equi pnent
is 5, the effective protection factor for tritiumis about
1.4, with protection factors of 10, the effective factor
for tritiumoxide is about 1.7; and with protection factors
of 100 or nore, the effective factor for tritium oxide is
about 1.9. Air-purifying respirators are not suitable for
protection against tritium oxide. See also footnote 9
concerning supplied-air suits.

Cani sters and cartridges shall not be used beyond service-
life limtations.

Under-chin type only. This type of respirator is not
satisfactory for use where it mght be possible, such as,
if an accident or emergency were to occur, for the anbient
airborne concentrations to reach instantaneous values
greater than 10 times the pertinent values in Table 1,
Colum 3 of Appendix B of Subchapter 4. This type of
respirator is not suitable for protection agai nst plutonium
or other high-toxicity materials. The mask is to be tested
for fit prior to use, each tinme it is donned.

a. Equi pmrent shall be operated in a manner that ensures
that proper air flowrates are maintained. A
protection factor of no nore than 1000 may be utilized
for tested-and-certified supplied-air hoods when a

pnimum air flow of 6 cubic feet per mnute (0.17
m/mn) is maintained and calibrated air |ine pressure
gauges or flow nmeasuring devices are used. A
protection factor of up to 2000 may be used for tested
and certified hoods only when the air flow is
mai ntai ned at the manufacturer's recomended maximum
rate for the equipment, this rate is greater than 6
cubic feet per minute (0.17 m/nin) and calibrated air
Iing pressure gauges or flow neasuring devices are
used.

b. The design of the supplied-air hood or helmet, with a
m ni mum flow of 6 cubic feet per minute (0.17 m/nin)
of air, may determine its overall efficiency and the

protection it provides. For exanmple, sone hoods
aspirate contam nated air into the breathing zone when
the wearer works with hands-over-head. Thi s

aspiration my be overcone if a short cape-like
extension to the hood is worn under a coat or over-
alls. Oher limtations specified by the approval
agency shall be considered before using a hood in
certain types of atmpspheres. See footnote 9.

Appropriate protection factors shall be determ ned, taking
into account the design of the suit and its perneability to
t he contam nant under conditions of use. There shall be a
standby rescue person equipped with a respirator or other
apparatus appropriate for the potential hazards and
communi cations equi pnment whenever supplied-air suits are
used.
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10.

11.

12.

No approval schedules are currently available for this
equi pnment. Equipnent is to be evaluated by testing or on
the basis of reliable test information

This type of respirator nmay provide greater protection and
be used as an energency device in unknown concentrations
for protection against inhalation hazards. Ext er na
radi ation hazards and other Ilinmtations to permtted

exposure, such as skin absorption, nust be taken into
account in such circunstances.

Quantitative fit testing shall be perforned on each
i ndi vidual, and no nore than 0.02% | eakage is allowed with
this type of apparatus. Perceptible outward |eakage of gas
fromthis or any positive pressure self-contained breathing
apparatus is unacceptable because service life wll be
reduced substantially. Special training in the use of this
type of apparatus shall be provided to the wearer

Note 1. Protection factors for respirators approved by the U. S
Bureau of Mnes and the National Institute for Occupational
Safety and Health, according to applicable approvals for
respirators for type and node of use to protect against airborne
radi onucl i des, nmay be used to the extent that they do not exceed
the protection factors listed in this table. The protection
factors listed in this table nmay not be appropriate to
ci rcunst ances where chemnical or other respiratory hazards exi st
in addition to radioactive hazards. The sel ection and use of
respirators for such circumstances should take into account
applicable approvals of the US. Bureau of Mnes and the
National Institute for Occupational Safety and Health.

Note 2 Radi oactive contam nants, for which the concentration

values in Table I, Colum 3 of Appendix B of Subchapter 4 are
based on internal dose due to inhalation, nmay present externa
exposure hazards at higher concentrations. Under these
circunstances, linmtations on occupancy may have to be governed

by external dose linits.
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Appendi x C of Subchapter 4

QUANTI TI ES' OF MATERI AL REQUI RI NG LABELI NG ( 2/ 2/93)

Radi onucl i de Quantity Radi onucl i de Quantity
(FG)* (FG)*
Hydr ogen- 3 1, 000 Chrom um 48 1, 000
Beryllium?7 1, 000 Chrom um 49 1, 000
Beryllium10 1 Chrom um 51 1, 000
Car bon- 11 1, 000 Manganese- 51 1, 000
Car bon- 14 1, 000 Manganese- 52m 1, 000
Fl uori ne-18 1, 000 Manganese- 52 100
Sodi um 22 10 Manganese- 53 1, 000
Sodi unm 24 100 Manganese- 54 100
Magnesi um 28 100 Manganese- 56 1, 000
Al um num 26 10 I ron-52 100
Silicon-31 1, 000 I ron-55 100
Silicon-32 1 I ron-59 10
Phosphor us- 32 10 I ron-60 1
Phosphor us- 33 100 Cobal t - 55 100
Sul fur-35 100 Cobal t - 56 10
Chl ori ne- 36 10 Cobal t - 57 100
Chl ori ne- 38 1, 000 Cobal t - 58m 1, 000
Chl ori ne- 39 1, 000 Cobal t - 58 100
Ar gon- 39 1, 000 Cobal t - 60m 1, 000
Argon-41 1, 000 Cobal t - 60 1
Pot assi um 40 100 Cobal t-61 1, 000
Pot assi um 42 1, 000 Cobal t -62m 1, 000
Pot assi um 43 1, 000 Ni ckel - 56 100
Pot assi um 44 1, 000 Ni ckel - 57 100
Pot assi um 45 1, 000 Ni ckel - 59 100
Cal cium 41 100 Ni ckel - 63 100
Cal ci um 45 100 Ni ckel - 65 1, 000
Cal ci um 47 100 Ni ckel - 66 10
Scandi um 43 1, 000 Copper - 60 1, 000
Scandi um 44m 100 Copper-61 1, 000
Scandi um 44 100 Copper - 64 1, 000
Scandi unm 46 10 Copper - 67 1, 000
Scandi um 47 100 Zi nc- 62 100
Scandi um 48 100 Zi nc-63 1, 000
Scandi un 49 1, 000 Zi nc- 65 10
Ti tani um 44 1 Zi nc-69m 100
Ti t ani um 45 1, 000 Zi nc- 69 1, 000
Vanadi um 47 1, 000 Zinc-71m 1, 000
Vanadi um 48 100 Zinc-72 100
Vanadi um 49 1, 000 Gl lium 65 1, 000

* To convert

FCi to kBg, multiply the FC value by 37.
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Radi onucl i de Quantity Radi onucl i de Quantity
(FG)* (FGi)*

Gl lium 66 100 Krypt on- 81 1, 000
Gl lium 67 1, 000 Krypt on- 83m 1, 000
Gl lium 68 1, 000 Krypt on- 85m 1, 000
Gl lium70 1, 000 Krypt on- 85 1, 000
Gallium72 100 Kr ypt on- 87 1, 000
Gllium73 1, 000 Krypt on- 88 1, 000
Ger mani um 66 1, 000 Rubi di um 79 1, 000
Ger mani um 67 1, 000 Rubi di um 81m 1, 000
Ger mani um 68 10 Rubi di um 81 1, 000
Ger mani um 69 1, 000 Rubi di um 82m 1, 000
Ger mani um 71 1, 000 Rubi di um 83 100
Ger mani um 75 1, 000 Rubi di um 84 100
Germani um 77 1, 000 Rubi di um 86 100
Ger mani um 78 1, 000 Rubi di um 87 100
Arseni c-69 1, 000 Rubi di um 88 1, 000
Arsenic-70 1, 000 Rubi di um 89 1, 000
Arsenic-71 100 Stronti um 80 100
Arsenic-72 100 Strontium 81 1, 000
Arsenic-73 100 Stronti um 83 100
Arsenic-74 100 Stronti um 85m 1, 000
Arsenic-76 100 Strontium 85 100
Arsenic-77 100 Stronti um 87m 1, 000
Arsenic-78 1, 000 Strontium 89 10
Sel eni um 70 1, 000 Strontium 90 0.1
Sel eni um 73m 1, 000 Strontium 91 100
Sel eni um 73 100 Strontium 92 100
Sel eni um 75 100 Yttrium86m 1, 000
Sel eni um 79 100 Yttrium 86 100
Sel eni um 81m 1, 000 Yttrium 87 100
Sel eni um 81 1, 000 Yttrium 88 10
Sel eni um 83 1, 000 Yttrium90m 1, 000
Brom ne-74m 1, 000 Yttrium 90 10
Brom ne-74 1, 000 Yttrium91lm 1, 000
Brom ne-75 1, 000 Yttrium91 10
Brom ne-76 100 Yttrium 92 100
Brom ne-77 1, 000 Yttrium 93 100
Br om ne-80m 1, 000 Yttrium 94 1, 000
Br om ne- 80 1, 000 Yttrium 95 1, 000
Brom ne- 82 100 Zirconi um 86 100
Br om ne- 83 1, 000 Zirconi um 88 10
Brom ne- 84 1, 000 Zi rconi um 89 100
Krypt on-74 1, 000 Zi rconi um 93 1
Krypt on- 76 1, 000 Zi rconi um 95 10
Krypt on- 77 1, 000 Zi rconi um 97 100
Krypton-79 1, 000

* To convert
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Radi onucl i de Quantity Radi onucl i de Quantity
(FG)* (FGi)*
Ni obi um 88 1, 000 Pal | adi um 101 1, 000
Ni obi um 89m Pal | adi um 103 100
(66 mn) 1, 000 Pal | adi um 107 10
Ni obi um 89 Pal | adi um 109 100
(122 mn) 1, 000 Silver-102 1, 000
Ni obi um 90 100 Silver-103 1, 000
Ni obi um 93m 10 Silver-104m 1, 000
Ni obi um 94 1 Silver-104 1, 000
Ni obi um 95m 100 Silver-105 100
Ni obi um 95 100 Silver-106m 100
Ni obi um 96 100 Silver-106 1, 000
Ni obi um 97 1, 000 Silver-108m 1
Ni obi um 98 1, 000 Silver-110m 10
Mol ybdenum 90 100 Silver-111 100
Mol ybdenum 93m 100 Silver-112 100
Mol ybdenum 93 10 Silver-115 1, 000
Mol ybdenum 99 100 Cadm um 104 1, 000
Mol ybdenum 101 1, 000 Cadm um 107 1, 000
Techneti um 93m 1, 000 Cadni um 109 1
Techneti um 93 1, 000 Cadmi um 113m 0.1
Techneti um 94m 1, 000 Cadm um 113 100
Techneti um 94 1, 000 Cadmi um 115m 10
Techneti um 96m 1, 000 Cadmi um 115 100
Techneti um 96 100 Cadm um 117m 1, 000
Techneti um 97m 100 Cadmi um 117 1, 000
Techneti um 97 1, 000 I ndi um 109 1, 000
Techneti um 98 10 I ndi um 110m
Techneti um 99m 1, 000 (69.1m 1, 000
Techneti um 99 100 I ndi um 110
Technetium 101 1, 000 (4.9h) 1, 000
Techneti um 104 1, 000 I ndium 111 100
Rut heni um 94 1, 000 I ndi um 112 1, 000
Rut heni um 97 1, 000 | ndi um 113m 1, 000
Rut heni um 103 100 I ndi um 114m 10
Rut heni um 105 1, 000 | ndi um 115m 1, 000
Rut heni um 106 1 | ndi um 115 100
Rhodi um 99m 1, 000 I ndi um 116m 1, 000
Rhodi um 99 100 I ndi um 117m 1, 000
Rhodi um 100 100 I ndi um 117 1, 000
Rhodi um 101m 1, 000 I ndi um 119m 1, 000
Rhodi um 101 10 Tin-110 100
Rhodi um 102m 10 Tin-111 1, 000
Rhodi um 102 10 Tin-113 100
Rhodi um 103m 1, 000 Tin-117m 100
Rhodi um 105 100 Tin-119m 100
Rhodi um 106m 1, 000 Tin-121m 100
Rhodi um 107 1, 000 Tin-121 1, 000
Pal | adi um 100 100

* To convert

to kBg, multiply the FC value by 37.
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Radi onucl i de Quantity Radi onucl i de Quantity
(FG)* (FG)*
Tin-123m 1, 000 Tel lurium 133 1, 000
Ti n-123 10 Tel lurium 134 1, 000
Ti n-125 10 | odi ne-120m 1, 000
Tin-126 10 | odi ne-120 100
Tin-127 1, 000 | odi ne-121 1, 000
Tin-128 1, 000 | odi ne-123 100
Anti mony- 115 1, 000 | odi ne-124 10
Ant i nony-116m 1, 000 | odi ne-125 1
Ant i nony-116 1, 000 | odi ne-126 1
Ant i mony-117 1, 000 | odi ne-128 1, 000
Anti nony-118m 1, 000 | odi ne-129 1
Ant i nony-119 1, 000 | odi ne-130 10
Ant i nony-120 | odi ne-131 1
(16m 1, 000 | odi ne-132m 100
Ant i mony-120 | odi ne-132 100
(5. 76d) 100 | odi ne- 133 10
Ant i nony- 122 100 | odi ne-134 1, 000
Ant i mony-124m 1, 000 | odi ne-135 100
Ant i nony-124 10 Xenon- 120 1, 000
Ant i nony- 125 100 Xenon-121 1, 000
Ant i nony-126m 1, 000 Xenon-122 1, 000
Ant i nony- 126 100 Xenon-123 1, 000
Ant i mony- 127 100 Xenon- 125 1, 000
Ant i nony- 128 Xenon-127 1, 000
(10.4m 1, 000 Xenon-129m 1, 000
Ant i nony-128 Xenon-131m 1, 000
(9. O1h) 100 Xenon-133m 1, 000
Ant i nony- 129 100 Xenon- 133 1, 000
Ant i nony- 130 1, 000 Xenon-135m 1, 000
Ant i nony-131 1, 000 Xenon- 135 1, 000
Tel lurium 116 1, 000 Xenon- 138 1, 000
Tel lurium 121m 10 Cesi um 125 1, 000
Tel lurium 121 100 Cesi um 127 1, 000
Tel lurium 123m 10 Cesium 129 1, 000
Tel lurium 123 100 Cesi um 130 1, 000
Tel lurium 125m 10 Cesium 131 1, 000
Tel lurium 127m 10 Cesi um 132 100
Tel lurium 127 1, 000 Cesi um 134m 1, 000
Tel lurium 129m 10 Cesium 134 10
Tel lurium 129 1, 000 Cesi um 135m 1, 000
Tel lurium 131m 10 Cesi um 135 100
Tel lurium 131 100 Cesium 136 10
Tel lurium 132 10 Cesi um 137 10
Tel lurium 133m 100 Cesi um 138 1, 000

* To convert FCi

to kBg, multiply the FC value by 37.
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Radi onucl i de Quantity Radi onucl i de Quantity

(FG)* (FG)*

Barium 126 1, 000 Pronet hi um 141 1, 000
Barium 128 100 Promet hi um 143 100
Barium 131m 1, 000 Pronet hi um 144 10
Barium 131 100 Pronmet hi um 145 10
Bari um 133m 100 Promet hi um 146 1
Barium 133 100 Pr onmet hi um 147 10
Bari um 135m 100 Promet hi um 148m 10
Barium 139 1, 000 Promet hi um 148 10
Barium 140 100 Pronmet hi um 149 100
Barium 141 1, 000 Pr omet hi um 150 1, 000
Barium 142 1, 000 Pronet hi um 151 100
Lant hanum 131 1, 000 Samari um 141m 1, 000
Lant hanum 132 100 Samarium 141 1, 000
Lant hanum 135 1, 000 Samari um 142 1, 000
Lant hanum 137 10 Samari um 145 100
Lant hanum 138 100 Samari um 146 1
Lant hanum 140 100 Samari um 147 100
Lant hanum 141 100 Samari um 151 10
Lant hanum 142 1, 000 Samari um 153 100
Lant hanum 143 1, 000 Samari um 155 1, 000
Cerium 134 100 Samari um 156 1, 000
Cerium 135 100 Eur opi um 145 100
Cerium 137m 100 Eur opi um 146 100
Cerium 137 1, 000 Eur opi um 147 100
Cerium 139 100 Eur opi um 148 10
Cerium 141 100 Eur opi um 149 100
Cerium 143 100 Eur opi um 150

Cerium 144 1 (12. 62h) 100
Praseodym um 136 1, 000 Eur opi um 150

Praseodym um 137 1, 000 (34. 2y) 1
Praseodymi um 138m 1, 000 Eur opi um 152m 100
Praseodym um 139 1, 000 Eur opi um 152 1
Praseodym um 142m 1, 000 Eur opi um 154 1
Praseodym um 142 100 Eur opi um 155 10
Praseodym um 143 100 Eur opi um 156 100
Praseodym um 144 1, 000 Eur opi um 157 100
Praseodym um 145 100 Eur opi um 158 1, 000
Praseodym um 147 1, 000 Gadol i ni um 145 1, 000
Neodym um 136 1, 000 Gadol i ni um 146 10
Neodym um 138 100 Gadol i ni um 147 100
Neodym um 139m 1, 000 Gadol i ni um 148 0. 001
Neodym um 139 1, 000 Gadol i ni um 149 100
Neodym um 141 1, 000 Gadol i ni um 151 10
Neodym um 147 100 Gadol i ni um 152 100
Neodym um 149 1, 000 Gadol i ni um 153 10
Neodym um 151 1, 000 Gadol i ni um 159 100

* To convert FCi to kBq, nultiply the FC val ue by 37.
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Radi onucl i de Quantity Radi onucl i de Quantity
(FG)* (FGi)*
Ter bi um 147 1, 000 Ytterbium 162 1, 000
Ter bi um 149 100 Ytterbi um 166 100
Ter bi um 150 1, 000 Ytterbi um 167 1, 000
Ter bi um 151 100 Ytterbi um 169 100
Ter bi um 153 1, 000 Ytterbium 175 100
Ter bi um 154 100 Ytterbium 177 1, 000
Ter bi um 155 1, 000 Ytterbium178 1, 000
Ter bi um 156m Lutetium 169 100
(5. 0h) 1, 000 Lutetium 170 100
Ter bi um 156m Lutetium 171 100
(24. 4h) 1, 000 Lutetium 172 100
Ter bi um 156 100 Lutetium 173 10
Ter bi um 157 10 Lutetium 174m 10
Ter bi um 158 1 Lutetium 174 10
Ter bi um 160 10 Lutetium176m 1, 000
Ter bi um 161 100 Lutetium 176 100
Dyspr osi um 155 1, 000 Lutetium 177m 10
Dyspr osi um 157 1, 000 Lutetium 177 100
Dyspr osi um 159 100 Lutetium 178m 1, 000
Dyspr osi um 165 1, 000 Lutetium 178 1, 000
Dyspr osi um 166 100 Lutetium 179 1, 000
Hol m um 155 1, 000 Haf ni um 170 100
Hol m um 157 1, 000 Haf ni um 172 1
Hol m um 159 1, 000 Haf ni um 173 1, 000
Hol m um 161 1, 000 Haf ni um 175 100
Hol m um 162m 1, 000 Haf ni um 177m 1, 000
Hol m um 162 1, 000 Haf ni um 178m 0.1
Hol m um 164m 1, 000 Haf ni um 179m 10
Hol m um 164 1, 000 Haf ni um 180m 1, 000
Hol m um 166m 1 Haf ni um 181 10
Hol m um 166 100 Haf ni um 182m 1, 000
Hol m um 167 1, 000 Haf ni um 182 0.1
Erbi um 161 1, 000 Haf ni um 183 1, 000
Er bi um 165 1, 000 Haf ni um 184 100
Er bi um 169 100 Tant al um 172 1, 000
Erbium 171 100 Tant al um 173 1, 000
Er bi um 172 100 Tantal um 174 1, 000
Thul i um 162 1, 000 Tant al um 175 1, 000
Thul i um 166 100 Tant al um 176 100
Thul i um 167 100 Tantal um 177 1, 000
Thul i um 170 10 Tant al um 178 1, 000
Thul i um 171 10 Tant al um 179 100
Thul i um 172 100 Tant al um 180m 1, 000
Thul i um 173 100 Tant al um 180 100
Thul i um 175 1, 000 Tant al um 182m 1, 000

* To convert FCi

to kBg, multiply the FC value by 37.
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Radi onucl i de Quantity Radi onucl i de Quantity
(FG)* (FG)*
Tant al um 182 10 Iridium 188 100
Tant al um 183 100 Iridium189 100
Tant al um 184 100 Iridium190m 1, 000
Tant al um 185 1, 000 Iridium190 100
Tant al um 186 1, 000 Iridium192m
Tungsten- 176 1, 000 (1.4m 10
Tungsten-177 1, 000 I ridium 192
Tungst en-178 1, 000 (73.8d) 1
Tungsten- 179 1, 000 I ridium194m 10
Tungst en- 181 1, 000 [ridium 194 100
Tungst en- 185 100 I ridium195m 1, 000
Tungst en- 187 100 [ ridium 195 1, 000
Tungst en- 188 10 Pl ati num 186 1, 000
Rheni um 177 1, 000 Pl ati num 188 100
Rheni um 178 1, 000 Pl ati num 189 1, 000
Rheni um 181 1, 000 Pl ati num 191 100
Rheni um 182 Pl ati num 193m 100
(12.7h) 1, 000 Pl ati num 193 1, 000
Rheni um 182 Pl ati num 195m 100
(64. Ch) 100 Pl ati nunm 197m 1, 000
Rheni um 184m 10 Pl ati num 197 100
Rheni um 184 100 Pl ati num 199 1, 000
Rheni um 186m 10 Pl ati num 200 100
Rheni um 186 100 CGol d- 193 1, 000
Rheni um 187 1, 000 CGol d- 194 100
Rheni um 188m 1, 000 Gol d- 195 10
Rheni um 188 100 Gol d-198m 100
Rheni um 189 100 CGol d- 198 100
Osm um 180 1, 000 Gol d- 199 100
Osmium 181 1, 000 Gol d- 200m 100
Osm um 182 100 Gol d- 200 1, 000
Osm um 185 100 CGol d- 201 1, 000
Osmi um 189m 1, 000 Mer cury-193m 100
Osm um 191m 1, 000 Mer cury-193 1, 000
Osm um 191 100 Mer cury- 194 1
Osmi um 193 100 Mer cury-195m 100
Osm um 194 1 Mer cury- 195 1, 000
I ridium 182 1, 000 Mer cury-197m 100
Iridium 184 1, 000 Mer cury- 197 1, 000
Iridium 185 1, 000 Mer cury-199m 1, 000
I ridium 186 100 Mer cury- 203 100
Iridium 187 1, 000

* To convert FCi to kBq, nultiply the FC val ue by 37.
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Radi onucl i de Quantity Radi onucl i de Quantity

(FG)* (FGi)*
Thal i um 194m 1, 000 Franci um 223 100
Thal I i um 194 1, 000 Radi um 223 0.1
Thal | i um 195 1, 000 Radi um 224 0.1
Thal I i um 197 1, 000 Radi um 225 0.1
Thal i um 198m 1, 000 Radi um 226 0.1
Thal | i um 198 1, 000 Radi um 227 1, 000
Thal I'i um 199 1, 000 Radi um 228 0.1
Thal I i um 201 1, 000 Actini um 224 1
Thal | i um 200 1, 000 Actini um 225 0.01
Thal I i um 202 100 Actini um 226 0.1
Thal | i um 204 100 Actini um 227 0. 001
Lead- 195m 1, 000 Actinium 228 1
Lead- 198 1, 000 Thorium 226 10
Lead- 199 1, 000 Thori um 227 0.01
Lead- 200 100 Thorium 228 0. 001
Lead- 201 1, 000 Thori um 229 0. 001
Lead-202m 1, 000 Thori um 230 0. 001
Lead- 202 10 Thorium 231 100
Lead- 203 1, 000 Thori um 232 100
Lead- 205 100 Thorium 234 10
Lead- 209 1, 000 Thori um nat ur al 100
Lead- 210 0.01 Protacti ni um 227 10
Lead-211 100 Protactini um 228 1
Lead-212 1 Protactini um 230 0.1
Lead- 214 100 Protacti nium 231 0. 001
Bi snmut h- 200 1, 000 Protactini um 232 1
Bi snmut h- 201 1, 000 Protacti ni um 233 100
Bi snmut h- 202 1, 000 Protacti nium 234 100
Bi snmut h- 203 100 Ur ani um 230 0.01
Bi snmut h- 205 100 Urani um 231 100
Bi snmut h- 206 100 Urani um 232 0. 001
Bi snmut h- 207 10 Ur ani um 233 0. 001
Bi smut h-210m 0.1 Ur ani um 234 0. 001
Bi snmut h-210 1 Ur ani um 235 0. 001
Bi snmut h-212 10 Ur ani um 236 0. 001
Bi snmut h-213 10 Urani um 237 100
Bi snmut h-214 100 Urani um 238 100
Pol oni um 203 1, 000 Ur ani um 239 1, 000
Pol oni um 205 1, 000 Ur ani um 240 100
Pol oni um 207 1, 000 Ur ani um nat ur al 100
Pol oni um 210 0.1 Nept uni um 232 100
Ast at i ne- 207 100 Nept uni um 233 1, 000
Ast ati ne-211 10 Nept uni um 234 100
Radon- 220 1 Nept uni um 235 100
Radon- 222 1 Nept uni um 236
Franci um 222 100 (1. 15E+5) 0. 001

* To convert FCi to kBq, nultiply the FC val ue by 37.
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Radi onucl i de Quantity Radi onucl i de Quantity

(FG)* (FG)*
Nept uni um 236 Curium 242 0.01
(22. 5h) 1 Curium 243 0. 001
Nept uni um 237 0. 001 Curium 244 0. 001
Nept uni um 238 10 Curium 245 0. 001
Nept uni um 239 100 Curium 246 0. 001
Nept uni um 240 1, 000 Curium 247 0. 001
Pl ut oni um 234 10 Curium 248 0. 001
Pl ut oni um 235 1, 000 Curium 249 1, 000
Pl ut oni um 236 0.001 Ber kel i um 245 100
Pl ut oni um 237 100 Ber kel i um 246 100
Pl ut oni um 238 0. 001 Ber kel i um 247 0. 001
Pl ut oni um 239 0. 001 Ber kel i um 249 0.1
Pl ut oni um 240 0. 001 Ber kel i um 250 10
Pl ut oni um 241 0.01 Cal i fornium 244 100
Pl ut oni um 242 0.001 Californium 246 1
Pl ut oni um 243 1, 000 Californium 248 0.01
Pl ut oni um 244 0.001 Cal i forni um 249 0. 001
Pl ut oni um 245 100 Cal i fornium 250 0. 001
Anmeri ci um 237 1, 000 Cal i fornium 251 0. 001
Anmeri ci um 238 100 Cal i fornium 252 0. 001
Anmeri ci um 239 1, 000 Californium 253 0.1
Anmeri ci um 240 100 Cal i forni um 254 0. 001
Aneri ci um 241 0. 001 Ei nst ei ni um 250 100
Aneri ci um 242m 0. 001 Ei nstei ni um 251 100
Anmeri ci um 242 10 Ei nst ei ni um 253 0.1
Anmeri ci um 243 0.001 Ei nst ei ni um 254m 1
Anmeri ci um 244m 100 Ei nst ei ni um 254 0.01
Anmeri ci um 244 10 Fer mi um 252 1
Anmeri ci um 245 1, 000 Ferm um 253 1
Anmeri ci um 246m 1, 000 Fer m um 254 10
Anmeri ci um 246 1, 000 Fer m um 255 1
Curium 238 100 Fer m um 257 0.01
Curium 240 0.1 Mendel evi um 257 10
Curium 241 1 Mendel evi um 258 0.01
Any al pha-em tting Any radi onuclide
radi onucl i de not ot her than al pha-
listed above or em tting radionuclides
m xtures of al pha not |isted above, or
emtters of unknown m xtures of beta
conposition 0. 001 emtters of unknown
composition 0.01

* To convert FCi to kBq, nultiply the FC val ue by 37.
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Radi onucl i de Quantity Radi onucl i de Quantity

(FG)* (FGi)*
NOTE: Where there is involved a combination of radionuclides in known
amobunts, the limt for the conbination shall be derived as follows:

determ ne, for each radionuclide in the conbination, the ratio between the
quantity present in the conbination and the linit otherw se established for
t he specific radionuclide when not in conbination. The sumof such ratios for
all radionuclides in the conbination my not exceed "1" -- that is, unity.

"The quantities listed above were derived by taking 1/10th of the nopst
restrictive ALl listed in Table I, Colums 1 and 2, of Appendix B to
Subchapter 4, rounding to the nearest factor of 10, and constraining the

val ues |isted between 37 Bg and 37 MBgq (0.001 and 1,000 FCi). Values of 3.7
MBq (100 FCi) have been assigned for radionuclides having a radioactive half-
life in excess of E+9 years, except rhenium 37 MBg (1,000 FCi), to take into
account their low specific activity.

* To convert FCi to kBg, multiply the FCi value by 37.
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Appendi x D of Subchapter 4
RADI ATI ON SYMBOL (8/19/98)

Cross-hatched area is nmagenta, or purple, or black. The background is yellow.
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Appendi x A of Subchapter 5

SUBJECTS FOR | NSTRUCTI ON OF RADI OGRAPHER TRAI NEES ( 2/ 2/ 93)

Training to qualify individuals as radi ographer trainees shall be

presented on a fornmal basis and shall include the follow ng
subj ect s:
|. Fundanental s of Radiation Safety
A Characteristics of radiation
B. Units of radiation dose and quantity of radioactivity
C. Signi ficance of radiation dose
1. Radi ati on protection standards
2. Bi ol ogi cal effects of radiation
3. Case histories of radi ography accidents
D. Level s of radiation fromsources of radiation
E. Met hods of controlling radiati on dose
1. Wor ki ng tinme
2. Wor ki ng di st ances
3. Shi el di ng
I'l. Radiation Detection Instrunmentation to be Used
A. Use of radiation survey instrunents
1. Operation
2. Cal i bration
3. Lim tations

B. Survey techni ques
C. Use of personnel nonitoring equi pment
1. Fi | m badges
2. Ther nol um nescent dosineters (TLD)
3. Pocket dosinmeters
4. Al arm rat emet er

The Requirenents of Pertinent Federal and State Regul ations

The Registrant's Witten Operating and Emergency

Procedures

Radi ogr aphi ¢ Equi pnrent to be Used

A Renpt e handl i ng equi pnent

B. Operation and control of radiographic exposure devices
and seal ed sources, including pictures or nodels of
source assenblies (pigtails)

C. Storage and transport containers, source changers

D Operation and control of x-ray equi pnent
Colli mators
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Appendi x A of Subchapter 6
TI ME- TEMPERATURE CHART (2/2/93)

Ther monet er M ni mum Devel opi ng Ti ne
Readi ng (m nut es)
(degrees)

C

26.7 80 2
26.1 79 2
25.6 78 2 1/2
25.0 77 2 1/2
24. 4 76 3
23.9 75 3
23.3 74 3 1/2
22.8 73 3 1/2
22.2 72 4
21.7 71 4
21.1 70 4 1/2
20.6 69 4 1/2
20.0 68 5

19. 4 67 5 1/2
18.9 66 5 1/2
18. 3 65 6
17.8 64 6 1/2
17.2 63 7

16. 7 62 8
16.1 61 8 1/2
15.6 60 9 1/2
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Appendi x B of Subchapter 6
TEMPERATURE- | MVERSI ON CHART ( 2/ 2/ 93)

Devel oper Tenperature M ni mum | mrer si on
Ti me*

EC EF Seconds
35.5 96 19

35 95 20

34.5 94 21

34 93 22

33.5 92 23

33 91 24

32 90 25

31.5 89 26

31 88 27

30.5 87 28

30 86 29

29.5 85 30

*Imrersion tinme only, no crossover tine included.

6-B-1



Appendi x C of Subchapter
HALF- VALUE LAYER (7/ 25/ 96)

X- Ray Tube Vol tage M ni nrum Hal f - Val ue Layer
(kiTovolt peak) (mlTinmeters of alum num
Desi gn Measur ed Dental Intraoral Al O her
Operating Pot ent i al Manuf act ured Before Di agnosti c
Range (kVp) 8/1/74 & On or After X- Ray
12/ 1/ 80 Syst ens

Bel ow 51 30 N A 0.3

40 N A 0.4

50 1.5 0.5
51 to 70 51 1.5 1.2

60 1.5 1.3

70 1.5 1.5
Above 70 71 2.1 2.1

80 2.3 2.3

90 2.5 2.5

100 2.7 2.7

110 3.0 3.0

120 3.2 3.2

130 3.5 3.5

140 3.8 3.8

150 4.1 4.1

6-C1



VI .

Appendi x A of Subchapter 13

SUBJECTS TO BE | NCLUDED I N TRAI NI NG COURSES
FOR LOGGE NG SUPERVI SORS ( 2/ 2/93)

Fundanment al s of Radiation Safety

A Characteristics of radiation
B. Units of radiation dose and quantity of radioactivity
C. Signi ficance of radiation dose
1. Radi ati on protection standards
2. Bi ol ogi cal effects of radiation dose
D. Level s of radiation from sources of radiation
E. Met hods of m nim zing radiati on dose
1. Wor ki ng tinme
2. Wor ki ng di stances
3. Shi el di ng
F. Radi ati on safety practices including prevention of

cont am nati on and net hods of decontani nation

Radi ati on Detection Instrunmentation to be Used

A. Use of radiation survey instrunents
1. Operation
2. Cal i bration
3. Lim tations

B. Survey techni ques

C. Use of personnel nonitoring equi pment

Equi prent to be Used

A Handl i ng equi prment

B. Sources of radiation

C. Storage and control of equi pnent
D. Operation and control of equi pnent

The Requirenments of Pertinent Federal and State Regul ations

The Licensee's Witten Operating and Energency Procedures

The Licensee's Recordkeepi ng Procedures
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Appendi x A of Subchapter 14

I NFORMATI ON ON RADI ATI ON SHI ELDI NG
REQUI RED FOR PLAN REVI EWSs ( 2/ 2/93)

ALL THERAPEUTI C RADI ATI ON MACHI NES

A

C.

Basic facility information including: nane, tel ephone
nunber and departnent registration nunber of the

i ndi vi dual responsible for preparation of the
shi el ding pl an; name and tel ephone nunber of the
facility supervisor; and the street address including
room nunber of the external beam radiation therapy
facility. The plan should also indicate whether this
is a new structure or a nmodification to existing
structure(s).

All wall, floor, and ceiling areas struck by the
useful beam shall have primary barriers.

Secondary barriers shall be provided in all wall
floor, and ceiling areas not having primry barriers.

THERAPEUTI C RADI ATI ON MACHI NES UP TO ONE HUNDRED FI FTY kV

(PHOTONS ONLY)

In addition to the requirenents listed in Section | above,

t herapeutic radiati on machine facilities which produce only
photons with a nmaxi num energy | ess than or equal to one
hundred fifty kV shall submit shielding plans which contain,
as a mininum the foll owi ng additional information:

A

Equi pnent specifications, including the manufacturer
and nodel nunber of the therapeutic radiation nmachine,
as well as the maxi mum techni que factors.
Maxi mum desi gn workl oad for the facility including
total weekly radiation output, expressed in gray (rad)
or air kerma at one neter, total beamon tine per day
or week, the average treatnent tinme per patient, along
with the anticipated nunber of patients to be treated
per day or week.

A facility blueprint/draw ng indicating: scale 0.25
inch = one foot is typical; direction of North; nornal
| ocation of the therapeutic radiation nmachine's

radi ati on port(s); the port's travel and traverse
limts; general direction(s) of the useful beam

| ocati ons of any wi ndows and doors; and the |ocation
of the therapeutic radiation nmachine control panel

If the control panel is l|ocated inside the externa
beam radi ation therapy treatnment room the |ocation of
the operator's booth shall be noted on the plan and
the operator's station at the control panel shall be
behind a protective barrier sufficient to ensure
conpliance with subchapter 4.

The structural conposition and thickness or

| ead/ concrete equivalent of all walls, doors,
partitions, floor, and ceiling of the roomn(s)

concer ned.

The type of occupancy of all adjacent areas inclusive
of space above and bel ow the room(s) concerned. |If
there is an exterior wall, show distance to the

cl osest area(s) where it is likely that individuals
may be present.

At | east one exanpl e cal cul ati on which shows the

nmet hodol ogy used to determ ne the amount of shiel ding
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required for each physical condition (ie: primry and

secondary/ | eakage barriers, restricted and

unrestricted areas, entry door(s)) and shielding
material in the facility.

(D If commercial software is used to generate
shi el ding requirenents, please also identify the
software used and the version/ revision date.

(2) If the software used to generate shiel ding
requirements is not in the open literature,
pl ease al so subnit quality control sanple
calculations to verify the result obtained with
the software.

THERAPEUTI C RADI ATI ON MACHI NES OVER ONE HUNDRED FI FTY kV

In addition to the requirenents listed in Section | above,

t herapeutic radi ati on machine facilities which produce

photons with a maxi num energy in excess of one hundred fifty

kV and/ or el ectrons and/or protons or other subatonic

particles shall submt shielding plans which contain, as a

m nimum the follow ng additional information:

A Equi pnent specifications including the manufacturer
and nodel nunber of the therapeutic radiation nachine,
and gray (rad) at the isocenter and the energy(s) and
type(s) of radiation produced (ie: photon, electron).

The source to isocenter distance shall be specified.

B. Maxi mum desi gn workl oad for the facility including
total weekly radiation output expressed in gray (rad)
at one neter, total beamon tine per day or week, the
average treatnment tinme per patient, along with the
antici pated nunber of patients to be treated per day
or week.

C. Facility blueprint/draw ng including both floor plan
and el evation views indicating relative orientation of
the therapeutic radiation machine, scale 0.25 inch =
one foot is typical, type(s), thickness and m ni mum
density of shielding material (s), direction of North,
the locations and size of all penetrations through
each shielding barrier (ceiling, walls and floor), as
wel |l as details of the door(s) and maze.

D. The structural conposition and thickness or concrete
equi valent of all walls, doors, partitions, floor, and
ceiling of the room(s) concerned.

E. The type of occupancy of all adjacent areas inclusive
of space above and bel ow the room(s) concerned. |If
there is an exterior wall, show distance to the
cl osest area(s) where it is likely that individuals
may be present.

F. Description of all assunptions that were in shielding
calculations including, but not limted to, design
energy (ie., roommy be designed for six MV unit
al though only a four MV unit is currently proposed,
wor k-1 oad, presence of integral beamstop in unit,
occupancy and use(s) of adjacent areas, fraction of
time that useful beamw |l intercept each pernanent
barrier (walls, floor and ceiling) and "all owed"
radi ati on exposure in both restricted and unrestricted
areas.

G At | east one exanple cal cul ati on which shows the
nmet hodol ogy used to determ ne the anmount of shiel ding
required for each physical condition (ie., primary and
secondary/ | eakage barriers, restricted and
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unrestricted areas, small angle scatter, entry door(s)

and nmaze) and shielding material in the facility.

(1) If comercial software is used to generate
shi el ding requirenents, please also identify the
software used and the version/ revision date.

(2) If the software used to generate shiel ding
requirenents is not in the open literature,
pl ease al so subnit quality control sanple
calculations to verify the result obtained with
t he software.

NEUTRON SHI ELDI NG

In addition to the requirenents listed in Section Il1 above,
therapeutic radiati on machine facilities which are capable

of operating above ten MV shall submit shielding plans which
contain, as a mnimm the follow ng additional information:

A
B

The structural conposition, thickness, mninumdensity
and | ocation of all neutron shielding materi al
Description of all assunptions that were used in
neutron shiel ding cal culations including, but not
limted to, neutron spectra as a function of energy,
neutron fluence rate, absorbed dose and dose

equi val ent (due to neutrons) in both restricted and

unrestricted areas.

At | east one exanpl e cal cul ati on which shows the

nmet hodol ogy used to determ ne the anmount of neutron

shielding required for each physical condition (ie.

restricted and unrestricted areas, entry door(s) and
maze) and neutron shielding material utilized in the
facility.

(D If comercial software is used to generate
shi el ding requirenents, please also identify the
software used and the version/ revision date.

(2) If the software used to generate shiel ding
requirenments is not in the open literature,
pl ease al so subnit quality control sanple
calculations to verify the result obtained with
t he software.

The nmethod(s) and instrumentation which will be used

to verify the adequacy of all neutron shielding

installed in the facility.
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